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PREFACE 

The  Anaconda  Copper  Company  of  Denver,  Colorado,  plans  to  develop 
an  open  pit  molybdenum  mine  and  flotation  mill  plant  on  privately  owned 
land  and  public  land  on  which  the  company  has  located  mining  claims 
under  the  general  mining  laws,  approximately  18  miles  north  of  the  town 
of  Tonopah,  located  in  Nye  County,  Nevada.   In  order  to  supply  power  to 
the  Anaconda  project,  Sierra  Pacific  Power  Company  of  Reno,  Nevada,  has 
filed  with  the  U.S.  Bureau  of  Land  Management  (BLM)  an  application  for  a 
right-of-way  to  construct  and  operate  a  230kv  electric  transmission  line 
which  would  cross  86  miles  of  public  land  in  the  Big  Smoky  Valley  in  Nye 
and  Lander  Counties.  Sierra  Pacific's  right-of-way  application  initiated 
BLM's  environmental  analysis  process  and  the  decision  was  made  to  prepare 
an  Environmental  Impact  Statement  (EIS)  on  the  proposed  transmission 
line  and  the  Anaconda  mine/mill  complex.   The  EIS  is  being  prepared  on  a 
contract  basis  by  Environmental  Research  &  Technology,  Inc.  (ERT) ,  of 
Fort  Collins,  Colorado. 

This  report  was  prepared  by  ERT  as  a  preliminary  step  in  the  EIS 
preparation  process.   The  report  provides  ietailed  information  on  the 
soils  resources  of  potentially  affected  areas  and  discusses  the  impacts 
of  the  proposed  project  on  these  resources. 

The  soils  resources  report  is  one  of  a  series  of  ten  technical 
reports  prepared  by  ERT  as  background  and  documentary  material  for  the 
EIS.  Each  report  presents  the  results  of  field  and  literature  studies 
in  the  affected  environments  and  results  of  impact  analyses.  The  tech- 
nical reports  are  intended  as  background  documents  and  information  in 
them  is,  in  many  cases,  considerably  more  detailed  than  will  be  included 
in  the  EIS. 
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Chapter  1,  "Alternatives  Including  the  Proposed  Action",  can  be 
found  in  the  Draft  Environmental  Impact  Statement  which  is  on  file  with 
copies  of  the  technical  reports  at  the  following  locations:   BLM  offices 
in  Washington,  D.C.;  Reno;  Battle  Mountain;  Carson  City;  Elko;  Ely;  Las 
Vegas;  and  Winnemucca,  Nevada.   The  following  public  libraries  will  also 
receive  copies:   the  Churchill  Public  Library,  Fallon;  Clark  County 
Library,  Las  Vegas;  the  Elko  County  Library,  Elko;  the  Esmeralda  County 
Library,  Goldfield;  the  Eureka  County  Library,  Eureka;  the  Lander  County 
Library,  Battle  Mountain;  the  Mineral  County  Library,  Hawthorne;  the 
Nevada  State  Library,  Carson  City;  the  Nye  County  Library,  Tonopah;  the 
Washoe  County  Library,  Reno;  and  the  White  Pine  County  Library,  Ely. 
Draft  EISs  will  also  be  sent  to  the  University  of  Nevada  Libraries  in 
Reno  and  Las  Vegas. 
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CHAPTER  1 
ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


(Refer  to  the  Draft  Environmental  Impact  Statement) 
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CHAPTER  2 
EXISTING  ENVIRONMENT 

INTRODUCTION 


Chapter  2  describes  the  pertinent  physical  and  chemical  properties 
of  soils  to  be  affected  for  the  mine/mill  site  and  for  the  transmission 
corridors  where  data  were  available.  Terminology  and  classifications 
utilized  are  based  on  Soil  Conservation  Service  (SCS)  Memorandum  NV-10, 
third  revision,  dated  January  31,  1967,  entitled  ''Guide  for  Assigning 
Soils  to  Land  Capability  Classes,  Subclasses  and  Units". 

Detailed  methods  used  in  obtaining  information  are  described  in 
Appendix  A.  At  the  mine/mill  complex,  a  detailed  soil  survey  including 
sampling  was  conducted  in  1978  to  quantify  and  qualify  the  soils  present 
(Map  2-1).   Laboratory  analysis  by  horizon  was  completed  for  the  samples 
taken.   Changes  in  engineering  design  in  1980  resulted  in  shifts  of  some 
facilities  out  of  the  area  mapped  in  the  earlier  survey  (Map  2-2). 

For  the  Nye  County  portion  of  the  transmission  line  existing  data 
were  utilized.   The  soils  have  been  mapped  by  the  SCS  to  the  association 
level.   These  data  (unpublished)  in  the  form  of  a  map,  mapping  unit 
descriptions,  and  representative  profile  descriptions  were  analyzed  and 
the  corresponding  sections  of  this  chapter  and  Map  2-3  were  produced. 

Soils  data  were  lacking  for  the  majority  of  the  transmission  corri- 
dor routes  in  Lander  County.   Soils  have  been  mapped  to  the  series  and 
association  levels  by  the  SCS  (no  date  unpublished,  and  subject  to 
revision)   for  approximately  5  to  6  miles  north  of  the  Nye-Lander  County 
line.   Aerial  photo  tracings  along  with  mapping  unit  and  representative 
profile  descriptions  were  again  used  to  describe  soils  in  the  surveyed 
area.   Above  this  line  no  soil  survey  information  exists.   A  cursory 
review  of  the  unmapped  area  showed  little  change  in  general  topographic 
positions  between  unmapped  and  mapped  are  s.   One  major  exception  is  in 
the  extreme  north  of  the  study  area.   Here,  the  route  traverses  a  high 
terrace  unlike  any  other  area  crossed  elsewhere  in  the  survey  area. 

MINE/MILL  COMPLEX 

Field  surveys  identified  four  principal  soil  series  present  on  the 
mine/mill  complex  area.   These  series  are  Bluewing  (map  unit  BNC;  sample 
site  28-2);  Koyen  (map  unit  KrB;  sample  site  28-1),  Pintwater-Rock 
Outcrop  (map  unit  PK;  sample  site  28-3),  and  Stumble  (map  unit  STC ; 
sample  sites  28-4,  29-1). 

Map  unit  boundaries  and  project  components  are  illustrated  in 
Map  2-2.   Unit  boundaries  and  sampling  sites  are  shown  on  Map  2-1. 
Chemical  analyses  of  representative  soil  profiles  are  shown  in  Table  2-1 
by  soil  horizon.   The  following  discussion  describes  the  results  of  the 
field  survey  in  terms  of  soil  series  characteristics  identified  in  the 
field  and  mapping  unit  descriptions  compiled  by  the  Soil  Conservation 
Service  (unpublished  data)  for  Nye  County. 
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Map  2-1.   Soils  Map  Unit  Boundaries  and 
Sample  Sites  of  the  Anaconda 
Nevada  Moly  Mine/Mill  Site.  «-v 


BNC 
KrB 
PK 

STC 


Bluewinp, 
Koyen 
Pintwater 
Stumble 


-  Rock  Outcrop 


2-2 
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MAP  2-2  Soils  Map  For  The  Nevada  Moly  Mine/Mill  Site 
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Soils  of  the  Uplands  and  Mountains 

1.  Old  Camp  -  Pintwater  -  Rock  Outcrop 

Soils  on  Valley  Fill,  Outwash  Plains,  and  Alluvial  Fans 

2.  Dobel  -  Bluewing  -  Lyda 

3.  Mazuma  -  Quima  -  Broyles 

4.  Wardenot  -  Laxal 

5.  Vigus  -  Unsel  -  Ardivey 


Soils  on  Alluvial  Fans  and  Aprons 

6.  Stumble  -  Tipperary 

7.  Yomba  -  Timper  -  Koyen 

Playas  and  Soils  on  Flats  and  Basins 

8.  Playas 

9.  Umberland  -  Yobe  -  Orizaba 


Map  2-J.   General  soil  associations 
of  the  Big  Smoky  Valley, 
Nye  County,  Nevada 
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Soil  Series  Descriptions 

Bluewing  gravelly  sandy  loam:   sandy,  skeletal,  mixed,  mesic  Typic  Torrior- 
thents;  5  percent  slopes 

The  Bluewing  soil  identified  in  the  field  occurs  on  upland  flats 
and  alluvial  fans  with  incised  channels.  The  parent  material  is  sand 
and  gravel  alluvium  which  is  somewhat  stratified  in  the  C  horizons. 
This  soil  is  deep  with  somewhat  excessive  drainage,  rapid  permeability, 
30-60  percent  gravels  throughout  the  profile,  and  visible  calcium  accumu- 
lations in  the  CI  and  C2  horizons.  Root  distribution  is  common,  medium 
and  fine  to  41  inches. 

The  pH  ranges  from  7.9  to  8.4,  generally  increasing  with  depth, 
the  Clca  horizon  has  electrical  conductivity  (EC)  and  sodium  adsorption 
ratio  (SAR)  levels  of  6.1  and  11.0  respectively.   A  hardpan  may  be 
present  between  41  and  51  inches. 

Ground  water  is  deep,  available  water  capacity  low,  and  runoff  is 
medium.   The  effective  depth  is  about  60  inches.   Slight  erosion  was 
detected  in  the  field  (erosion  hazard  rated  slight) . 

Vegetation  on  this  mapping  unit  consisted  of  indian  ricegrass, 
galleta  and  shrubs.   Soil  series  which  may  be  included  in  this  unit  are 
the  Ardivey,  Jolan,  Koyen,  and  other  Bluewing  soils. 

This  soil  is  poorly  suited  for  irrigated  cropland  and  is  used 
primarily  for  grazing  and  wildlife  habitat  (Capability  unit  Vlls-dry 
land;  Range  site  NV  28-2  and  29-2,  Desert  Loamy  Sal). 

A  representative  profile  of  the  Bluewing  gravelly  sandy  loam  (28-2) 
is  as  follows: 

Al  -  0  to  2  inches,  pale  brown  (10YR  6/3)  gravelly  sandy  loam,  30 
percent  gravels;  dark  brown  (10YR  4/3)  moist,  dark  brown  (10YR  4/3) 
crushed;  weak  fine  platy  structure  parting  to  single  grains;  non- 
sticky,  very  friable,  nonsticky  and  nonplastic;  common  medium  and 
fine  roots;  strongly  effervescent;  gradual  wavy  boundary. 

AC  -  2  to  10  inches,  light  brownish  gray  (10YR  6/2)  very  gravelly 
sandy  loam,  35  percent  gravels;  dark  brown  (10YR  4/3)  moist,  dark 
brown  (10YR  4/3)  crushed;  medium  structure,  nonsticky,  very  friable, 
slightly  sticky  and  nonplastic;  common  medium  and  fine  roots; 
strongly  effervescent;  clear  smooth  boundary. 

Clca  -  10  to  28  inches,  pale  brown  (10YR  6/3)  very  gravelly  loamy 
sand,  50  percent  gravels;  dark  brown  (10YR  4/3)  moist,  dark  brown 
(10YR  4/3)  crushed;  medium  structure,  nonsticky,  very  friable, 
nonsticky  and  nonplastic;  common  medium  and  fine  roots;  strongly 
effervescent;  clear  smooth  boundary. 

C2ca  -  28  to  41  inches,  light  brownish  gray  (10YR  6/2)  very  gravelly 
sand,  60  percent  gravels;  dark  brown  (10YR  4/3)  moist,  dark  brown 
(10YR  4/3)  crushed;  single  grain  structure;  loose,  loose  nonsticky 
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and  nonplastic;  common  medium  and  fine  roots;  strongly  effervescent; 
abrupt  wavy  boundary. 

C3ca  -  41  to  51  inches,  very  pale  brown  (10YR  7/3)  very  gravelly 
loamy  sand;  55  percent  gravels;  yellowish  brown  (10YR  5/4)  moist, 
light  yellowish  brown  (10YR  6/4)  crushed;  medium  structure;  hard, 
firm,  nonsticky  and  nonplastic;  violently  effervescent;  clear 
smooth  boundary. 

C4ca  -  51  to  60,  light  brownish  gray  (10YR  6/2)  very  gravelly  loamy 
sand;  40  to  45  percent  gravels;  brown  (10YR  5/3)  moist,  brown  (10YR 
5/3)  crushed;  medium  structure;  nonsticky  very  friable,  nonsticky 
and  nonplastic;  violently  effervescent. 

Koyen  loamy  sand:   coarse  loamy,  mixed,  mesic  Typic  Camborthids;  2  to 
3  percent  slopes 

The  Koyen  series  occurs  on  alluvial  fans  derived  from  alluvial  sand 
parent  material.  This  soil  is  deep,  well  to  somewhat  excessively  drained, 
with  moderate  permeability,  approximately  40  percent  surficial  gravels 
and  20  percent  gravel  and  cobble  accumulations  in  the  Cca  horizon. 
Calcium  accumulations  are  visible  in  the  B3ca  and  Cca  horizons. 

The  pH  ranges  from  7.8  to  8.2  increasing  slightly  in  the  lower 
horizons.  EC  and  SAR  values  are  low. 

Groundwater  is  deep,  available  water  capacity  is  high,  and  runoff 
is  medium.   Effective  depth  is  about  60  inches.   Slight  erosion  was 
detected  in  the  field  (erosion  hazard  rated  moderate)  . 

Vegetation  present  consisted  of  galleta,  rabbitbrush  and  other 
shrubs.  Bluewing  soils  may  be  included  in  this  mapping  unit. 

The  Koyen  soil  is  suitable  for  irrigated  cropland  if  water  is 
available.   Grazing  and  wildlife  habitat  are  the  primary  uses. 
(Capability  unit  lie  -  20  -  irrigated;  VIIc  -  dryland;  Range  site  NV28-2 
and  29-2,  Desert  Loamy  Sal.) 

Representative  profile  of  the  Koyen  loamy  sand  (28-1): 

Al  -  0  to  3  inches,  very  pale  brown  (10YR  7/3)  loamy  sand,  dark 
brown  (10YR  4/3)  moist,  brown  (10YR  5/3)  crushed;  weak  fine  platy 
structure  parting  to  single  grain;  nonsticky,  very  friable,  slightly 
sticky  and  nonplastic;  no  effervescence;  clear  smooth  boundary. 

Bl  -  3  to  7  inches,  very  pale  brown  (10YR  7/3)  sandy  loam,  dark 
brown  (10YR  4/3)  moist,  brown  (10YR  5/3)  crushed;  moderate  very 
coarse  platy  structure  parting  to  moderate  coarse  platy;  nonsticky, 
very  friable,  slightly  sticky  and  nonplastic;  no  effervescence; 
clear  smooth  boundary. 

B2  -  7  to  15  inches,  light  yellowish  brown  (10YR  6/4)  sandy  loam, 
yellowish  brown  (10YR  5/4)  moist,  yellowish  brown  (10YR  5/4)  moist, 
yellowish  brown  (10YR  5/4)  crushed;  weak  coarse  subangular  blocky 
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structure  parting  to  weak  medium  subangular  blocky;  slightly  hard, 
very  friable,  slightly  sticky  and  slightly  plastic;  no  effervescence; 
gradual  wavy  boundary. 

B3ca  -  15  to  20  inches,  pale  brown  (10YR  6/3)  gravelly  sandy  loam, 
dark  brown  (7.5YR  4/3)  moist,  dark  brown  (10YR  4/3)  crushed;  weak 
medium  subangular  blocky  structure  parting  to  single  grains;  non- 
sticky,  very  friable,  slightly  sticky  and  nonplastic;  strongly 
effervescent;  abrupt  wavy  boundary. 

Cca  -  20  to  60  inches,  pale  brown  (10YR  6/3)  gravelly  sandy  loam, 
brown  (10YR  5/3)  moist,  brown  (10YR  5/3)  crushed;  single  grain 
structure;  loose,  nonsticky  and  nonplastic;  strongly  effervescent. 

Pintwater  gravelly  sandy  loam:   loamy  skeletal,  mixed  (calcareous), 
mesic  Lithic  Torriorthents ;  35  to  78  percent  slopes 

The  Pintwater  soil  occurs  on  steep  ridge  sideslopes  and  is  forming 
in  hard  rock  parent  materials.   This  soil  is  shallow,  well  to  exces- 
sively drained,  moderately  rapidly  permeable,  and  has  80  percent  surface 
gravels  and  40  percent  subsurface  gravels  in  the  Cca  horizon.   Root 
distribution  is  common,  medium  and  fine  to  6  inches  and  few,  medium  and 
fine  to  20  inches . 

Surface  pH  is  8.0  and  the  pH  in  the  lower  horizon  is  7.9.  Neither 
the  EC  or  SAR  values  for  this  soil  is  excessive.   The  organic  matter 
content  (OM)  is  the  highest  (2.1)  of  all  soils  sampled. 

Groundwater  is  deep,  available  water  capacity  is  low  and  runoff  is 
very  rapid.  Effective  depth  is  17  to  20  inches.  The  erosion  hazard  of 
this  soil  is  moderate. 

A  significant  mapping  inclusion  (F30  percent)  in  this  unit  con- 
sisted of  moderately  deep  to  deep  soils  on  lower  sideslopes  and  toeslopes. 
These  soils  would  appear  to  be  classified  as  fine-loamy  though  they  are 
not  skeletal.   The  B  horizon  exhibits  a  fine-textured,  residually 
weathered  rock  structure  in  about  40  to  50  percent  of  its  mass.   An 
argillic  horizon  may  be  present.   These  inclusions  have  large  nodules 
and  seams  of  calcium  (common  to  abundant)  in  the  vicinity  of  the  mine. 

Vegetation  consisted  of  shadscale  and  sage  brush.   Included  in  this 
unit  is  a  high  percentage  of  rock  outcrop  formations.  Old  Camp,  Malapais, 
and  Roic  soils  may  also  occur.   This  soil  is  not  suited  for  irrigation. 
The  primary  use  is  for  grazing  and  wildlife  habitat  (Capability  unit 
VIIs  -  dryland;  Range  site  NV-29-14,  Desert  stoney  hill). 

Representative  profile  of  the  Pintwater  gravelly  sandy  loam  (28-3): 

Al  -  0  to  6  inches,  light  brownish  gray  (10YR  6/2)  gravelly  sandy 
loam,  80  percent  surface  gravels,  dark  brown  (10YR  4/3)  moist,  dark 
brown  (10YR  4/3)  crushed;  weak  coarse  subangular  blocky  structure 
parting  to  single  grain;  nonsticky,  very  friable,  slightly  sticky 
and  nonplastic;  common  medium  and  fine  roots;  no  effervescence; 
clear  wavy  boundary. 
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Cca  -  6  to  20  inches,  very  pale  brown  (10YR  7/3)  gravelly  sandy 
loam,  40  percent  gravels,  yellowish  brown  (10YR  5/4)  moist,  pale 
brown  (10YR  6/3)  crushed;  medium  structure;  nonsticky,  very  friable, 
slightly  sticky  and  nonplastic;  few  medium  and  fine  roots;  violently 
effervescent,  abrupt  wavy  boundary. 

R  -  20  +  inches,  hard  bedrock 

Stumble  loamy  sand  (typical  profile,  29-1);  Stumble  sand  (additional 
profile,  28-4):   sandy,  skeletal,  mixed,  mesic  Typic  Torripsamments ;  2 
to  3  percent  slopes 

The  Stumble  soils  sampled  during  the  survey  are  located  on  alluvial 
fans  and  are  developing  in  sands  derived  from  local  alluvium.   These 
soils  are  deep  with  somewhat  excessive  drainage,  rapid  permeability,  10 
percent  surface  gravels  and  5  percent  gravels  at  depths  greater  than  26 
inches  (Stumble  loamy  sand).   Root  distribution  is  few,  medium  and  fine 
to  10  inches.   The  pH  ranges  from  7.7  to  8.3  between  the  two  soils 
sampled  with  pH  generally  increasing  with  depth.   The  EC  and  SAR  values 
for  both  profiles  are  low. 

Ground  water  is  deep,  available  water  capacity  low  to  moderate,  and 
runoff  is  very  slow.   Effective  depth  is  about  60  inches.   Slight  wind 
erosion  was  noted  during  the  survey  (wind  erosion  hazard  is  rated  high). 

Vegetation  on  this  mapping  unit  consisted  primarily  of  shadscale 
and  galleta.   Other  severely  eroded  Stumble  soils  may  occur  in  this 
unit. 

This  soil  has  limited  suitability  for  irrigated  cropland  if  water 
is  available.   The  primary  use  is  for  grazing  and  wildlife  habitat 
(Capability  unit  IIIs-22-irrigated ;  Vlls-dryland ;  Range  site  NV  29-16, 
Desert  sand) . 

Representative  profile  of  the  Stumble  loamy  sand  (typical  profile, 
29-1): 

Al  -  0  to  3  inches,  pale  brown  (10YR  6/3)  loamy  sand,  dark  brown 
(10YR  4/3)  moist,  dark  brown  (10YR  4/3)  crushed;  weak  fine  sub- 
angular  blocky  structure  parting  to  single  grains;  nonsticky,  very 
friable,  nonsticky  and  nonplastic;  few  fine  and  medium  roots;  no 
effervescence;  gradual  wavy  boundary. 

CI  -  3  to  13  inches,  very  pale  brown  (10YR  7/3)  loamy  sand,  dark 
brown  (10YR  4/3)  moist,  yellowish  brown  (10YR  5/4)  crushed;  weak 
coarse  subangular  blocky  structure  parting  to  single  grains;  non- 
sticky, very  friable,  nonsticky  and  nonplastic;  no  effervescence; 
clear  wavy  boundary. 

C2ca  -  13  to  26  inches,  very  pale  brown  (10YR  7/3)  loamy  sand, 
yellowish  brown  (10YR  5/4)  moist,  yellowish  brown  (10YR  5/4)  crushed; 
weak  coarse  subangular  blocky  structure  parting  to  single  grains; 
nonsticky,  very  friable,  nonsticky  and  nonplastic;  strongly  effer- 
vescent; gradual  wavy  boundary. 
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C3ca  -  26  to  60  inches,  very  pale  brown  (10YR  6/3)  loamy  sand, 
yellowish  brown  (10YR  5/4)  moist,  yellowish  brown  (10YR  5/4)  crushed; 
single  grain  structure;  nonsticky,  very  friable,  nonsticky  and 
nonplastic;  strongly  effervescent. 


Representative  profile  of  the  Stumble  sand  (additional  profile,  28-4): 

Al  -  0  to  1  inches,  pale  brown  (10YR  6/3)  sand,  dark  brown  (10YR 
4/3)  moist,  dark  brown  (10YR  4/3)  crushed;  weak  coarse  subangular 
blocky  structure  parting  to  single  grains;  nonsticky,  very  friable, 
nonsticky  and  nonplastic;  few,  fine  and  medium  roots;  no  effer- 
vescence; gradual  wavy  boundary. 

CI  -  1  to  23  inches,  pale  brown  (10YR  6/3)  sand,  dark  brown  (10YR 
4/3)  moist,  dark  brown  (10YR  4/3)  crushed;  weak  coarse  subangular 
blocky  structure  parting  to  single  grains;  nonsticky,  very  friable, 
nonsticky  and  nonplastic;  no  effervescence;  clear  wavy  boundary. 

C2ca  -  23  to  60  inches,  pale  brown  (10YR  6/3)  sand,  dark  brown 
(10YR  4/3)  moist,  dark  brown  (10YR  4/3)  crushed;  single  grain 
structure;  nonsticky,  very  friable,  nonsticky  and  nonplastic; 
slightly  effervescence;  gradual  wavy  boundary. 


Revegetation  Potential 

The  following  is  a  summary  of  the  ratings  for  the  four  soil  series 
for  use  as  soils  material  for  resoiling  purposes.   Several  guidelines 
are  available,  and  the  BLM-EMRIA  1977  guideline*  (BLM  1977)  was  utilized 
for  all  categories. 

The  Koyen  series  has  a  good  rating  for  pH,  EC,  and  SAR,  although 
the  20  to  60-inch  level  is  rated  fair  for  SAR.   The  texture  is  good 
below  the  top  3  inches,  although  the  20  to  60-inch  level  is  poor  for 
percent  gravels.   Available  water-holding  capacity  is  high,  the  only 
soil  so  rated  for  this  category.   Sandy  loam  textures  make  this  soil  one 
of  the  least  erosive  in  the  project  area. 

The  Bluewing  series  has  a  good  rating  for  pH  and  EC,  but  has  a  fair 
SAR  rating  below  the  top  2  inches.   Texture  is  good  to  10  inches  and 
poor  below  to  60  inches.   Percent  gravels  is  high  and  the  soil  is  rated 
fair  to  poor  for  this  catagory.   Available  water  holding  capacity  is 
low,  but  slope  and  depth  of  material  is  rated  good  for  the  availability 
of  materials.   The  potential  for  wind  erosion  is  low  compared  to  the 
Stumble  series. 

The  Pintwater  series  has  low  water-holding  capacity,  but  all  other 
parameters  are  good  wih  the  exceptions  of  slope  and  depth  of  material 
which  is  poor.  This  soil  is  found  in  complex  with  rock  out-crops  and 
therefore,  will  be  very  difficult  to  separate  and  stockpile. 


BLM  1977  Guidelines  for  reclamation  study  areas. EMRIA  Handbook 
1977.  Denver  Service  Center,  Denver,  Colorado. 
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The  Stumble  series  has  low  water-holding  capacity  and  poor  texture, 
but  all  other  parameters  are  rated  good.   The  Stumble  series  represents 
at  least  80  percent  of  the  area  to  be  covered  by  the  tailings  pond  and 
will  be  the  primary  soil  stockpiled  for  later  use.   Sand  and  loamy  sand 
textures  and  occasional  fair  percentage  of  gravels  will  be  definite 
limiting  factors  in  the  use  of  this  material  for  revegetation.   Erosion 
potential  will  be  high  wind,  the  very  low  percent  organic  matter  (.1  to 
.3)  and  water-holding  capacity  will  further  present  revegetation  problems 
without  the  extensive  use  of  mulching  and  other  revegetation  techniques. 

PROPOSED  AND  WEST  SMOKY  VALLEY  ALTERNATIVE  ROUTE  FOR  230kV 

TRANSMISSION  LINE 

Soils  have  been  mapped  to  the  association  level  in  Nye  County  by 
the  Soil  Conservation  Service  (Canland  1979,  unpublished)  along  the 
transmission  route  as  far  north  as  the  Nye-Lander  County  line.   Soils 
data  are  lacking  for  the  majority  of  the  transmission  corridor  in  Lander 
County.   Soils  have  been  mappd  to  series  and  association  levels  by  the 
Soil  Conservation  Service  (unpublished,  subject  to  revision)  for  approxi- 
mately 5  to  6  miles  north  of  the  Nye-Lander  County  line. 

Nye  County 

The  Nye  County  survey  characterizes  soils  in  terms  of  three  physio- 
graphic units  along  both  the  proposed  and  alternative  routes:   (1)  Uplands 
and  Mountains;  (2)  Valley  Fill,  Outwash  Plains  and  Alluvial  Fans;  and 
(3)  Alluvial  Fans  and  Aprons.   Map  2-2  illustrates  these  units  as  well 
as  the  major  soils  contained  in  each  unit.   Upland  and  mountain  soils 
have  gravelly  and  cobbly,  medium  and  moderately  coarse  surface  textures 
and  have  very  low  available  water  capacities.   The  primary  use  is  for 
grazing,  wildlife  habitat,  and  recreation.   These  soils  are  not  suited 
for  irrigation  or  range  seeding.   The  erosion  hazard  is  moderate. 
Valley  fill,  outwash  plain  and  alluvial  fan  soils  are  generally  not 
suited  to  irrigated  cropland  though  some  portions  of  the  Mazuma-Quima- 
Broyles  Assocation  have  been  irrigated.   Laxal  and  Vigus  soils  are 
marginally  suitable  if  water  is  available.   Surface  layers  are  generally 
gravelly  coarse,  moderately  coarse  or  medium  textured.   Available  water 
capacities  are  low  to  high.   Erosion  hazards  vary  from  slight  to  high. 
None  of  these  associations  are  suitable  for  range  seeding  and  are  pri- 
marily used  for  grazing  and  wildlife  habitat.   Soils  on  alluvial  fans 
and  aprons  have  coarse  or  moderately  coarse  textured  surface  layers  and 
low  to  moderate  available  water  capacities.   These  soils  are  generally 
not  suited  for  irrigated  cropland.   They  are  not  suited  for  range  seeding 
and  are  primarily  used  for  grazing  and  wildlife  habitat.  Erosion  hazards 
are  slight  by  water  and  high  by  wind. 

Soils  along  the  proposal  route  occur  on  lake  terraces  and  alluvial 
fans,  remnant  beaches  and  lake  terraces,  and  alluvial  fans.   These  soils 
have  coarse,  light  to  medium  surface  layers  and  low  to  high  available 
water  capacities.   All  soils  are  very  poorly  suited  to  range  seeding  and 
are  primarily  used  for  grazing  and  wildlife  habitat  and  are  poorly  to 
fairly  suited  to  irrigation.  Water  erosion  hazards  are  slight  to  moderate 
and  wind  erosion  hazards  are  moderate  to  very  severe.   Soils  of  the 
alternate  route  occur  on  alluvial  fans,  remnant  lake  terraces  and  alluvial 
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fans,  and  remnant  lake  terraces  and  dune  beaches.  Surface  textures  are 
coarse  medium  to  heavy  and  available  water  capacities  are  very  low  to 
high.  These  soils  are  used  primarily  for  grazing  and  wildlife  habitat 
and  suitabilities  for  range  seeding  are  poor.  Irrigation  suitabilities 
are  very  poor  to  fair.  Erosion  hazards  are  slight  for  water  and  slight 
to  high  for  wind. 

More  detailed  descriptions  of  the  soils  along  the  Proposed  and  West 
Smoky  Valley  Aternate  Corridors  are  given  below  in  following  sections. 

Soils  of  Uplands  and  Mountains 

These  soils  (map  unit  1)  are  forming  in  residium  and  colluvium  from 
basalt,  andesite,  rhyolite,  and  volcanic  ash  on  uplands,  mountains,  and 
mountain  slopes.   Slopes  range  from  nearly  level  to  extremely  steep 
slope  faces.   They  are  well  drained  and  soil  depths  are  shallow  and 
moderately  deep.   The  surface  soil  layers  are  gravelly  and  cobbly, 
medium  and  moderately  coarse  textured.   Permeability  is  moderate  to 
rapid,  available  water  capacity  very  low,  runoff  rapid,  and  erosion 
hazard  is  moderate.   Rooting  depth  is  generally  10  to  20  inches.   These 
soils  are  not  suited  for  irrigated  cropland  or  range  seeding.   The 
primary  use  is  for  grazing,  wildlife  habitat,  and  recreation. 

Old  Camp-Pintwater-Rock  Outcrop  Association  (map  unit  1).   This 
association  occurs  as  moderately  steep  and  steep,  shallow  soils  on 
uplands  and  mountain  slopes.   These  soils  are  not  suited  for  irrigated 
cropland  or  range  seeding.   The  primary  use  is  for  grazing,  wildlife 
habitat,  and  recreation. 

Old  Camp  soils  (about  23  percent  of  the  association)  occur  on 
steep,  low  mountains  and  uplands  on  slopes  from  30  to  50  percent  and  are 
well  drained.   The  6-inch  surface  layer  is  a  very  gravelly  to  gravelly, 
very  fine  sandy  loam.   The  subsoil  is  a  very  gravelly  loam  approximately 
4  inches  thick.   Underlying  this  material  is  fractured  meta-volcanic 
rock.   The  permeability  is  moderate,  available  water  capacity  very  low, 
erosion  hazard  moderate  (runoff  is  rapid)  and  the  rooting  depth  is  10  to 
20  inches.   Depth  to  bedrock  is  from  10  to  20  inches.   Plant  cover 
consists  of  black  sagebrush,  Sandberg  bluegrass,  Indian  ricegrass,  spiny 
hopsage,  and  needle-and-thread  grass. 

Pintwater  soils  (about  19  percent)  occur  on  rolling  uplands  on 
slopes  from  2  to  50  percent.   They  are  well  to  somewhat  excessively 
drained.   The  3-inch  thick  surface  layer  is  a  very  cobbly  and  very 
gravelly  (strongly  alkaline)  sandy  loam  and  the  subsoil  is  a  very  gravelly 
and  very  cobbly  fine  sandy  loam  (strongly  alkaline)  about  14  inches 
thick.   Underlying  material  is  rhyolitic  bedrock.   Permeability  is 
moderately  rapid,  rooting  depth  10  to  20  inches,  available  water  capacity 
very  low,  and  the  erosion  hazard  is  moderate  (runoff  is  rapid).   Plant 
cover  consists  of  black  sagebrush,  ephedra,  Indian  ricegrass,  squirrel- 
tail,  galleta,  and  bud  sagebrush. 

The  Rock  Outcrop  portion  of  the  association  (17  percent)  occurs  on 
rolling  uplands  and  low  mountains  and  consists  of  nearly  level  to  extre- 
mely steep  bare  rocks  and  cliffs.   The  undeveloped  soil  occurring  with 
the  outcrops  is  less  than  10  inches  to  bedrock. 
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Other  soils  included  in  this  association  are  the  Gabbs ,  Basket, 
Kyler,   Maggie,   McCann,   Mina,   Nevoyer,   Osobb,   Penelas,   Silverbow, 
Timblin,  and  Vinini  soils. 

Soils  on  Valley  Fill,  Outwash  Plains,  and  Alluvial  Fans 

These  soils  are  well  drained  to  excessively  drained  with  surface 
layers  which  are  gravelly  coarse,  moderately  coarse,  or  medium  textured. 
Formation  occurred  in  alluvium  primarily  from  volcanic  rocks  with  ad- 
mixtures of  limestone  and  shale.   Generally  these  soils  are  not  suited 
to  irrigated  cropland  though  some  portions  of  the  Mazuma-Quima-Broyles 
Association  have  been  irrigated.   Laxal  and  Vigus  soils  are  marginally 
suitable  if  water  is  available.   None  of  these  associations  are  suitable 
for  range  seeding  and  are  primarily  used  for  grazing  and  wildlife  habitat. 

Dobel-Bluewing-Lyda  Association  (map  unit  2).   This  association 
occurs  as  gently  and  moderately  sloping  soils  on  alluvial  fans,  aprons, 
and  terraces.   Soils  in  this  association  are  not  suited  for  irrigated 
cropland  or  range  seeding.   Primary  use  is  for  grazing  and  wildlife 
habitat . 

Dobel  soils  (about  26  percent)  are  shallow,  well  drained,  and  occur 
on  alluvial  fans  and  aprons  with  many  dry  stream  channels  incised  from  2 
to  10  feet  deep.   Slopes  range  from  2  to  8  percent.   The  surface  layer 
is  a  very  gravelly  fine  sandy  loam  or  loam  about  4  inches  thick  and  is 
very  strongly  alkaline.  The  underlying  material  is  a  very  strongly 
alkaline,  strongly  cemented  hardpan  that  is  stratified  with  gravelly 
soil  material.   Permeability  is  slow,  available  water  capacity  low, 
erosion  hazard  slight  (runoff  is  rapid),  and  effective  depth  is  about  8 
inches.   Plant  cover  consists  of  Bailey  greasewood,  shadscale,  bud 
sagebrush,  ephedra,  galleta,  and  Indian  ricegrass. 

Bluewing  soils  (about  20  percent  with  Lyda  soils)  occur  on  slopes 
from  0  to  8  percent  on  alluvial  fans,  terraces  and  aprons  in  inter- 
mittent drainages.   These  soils  are  very  deep,  well  drained,  with  a  very 
stoney  loamy  sand  surface  layer  about  3  inches  thick.   The  subsoil  is  a 
very  gravelly  loamy  sand  about  5  inches  t'  :ck.   The  underlying  material 
is  a  cobbly  and  very  gravelly  sand  extending  to  60  inches.   Reaction 
values  range  from  mildly  alkaline  to  strongly  alkaline.   Permeability  is 
rapid,  available  water  capacity  is  low,  erosion  hazard  is  slight  (runoff 
is  very  slow  to  medium),  and  effective  depth  is  about  60  inches.   Plant 
cover  consists  of  Bailey  greasewood,  shadscale,  bud  sagebrush,  fourwing 
saltbush  and  Indian  ricegrass. 

Lyda  soils  (about  20  percent  with  Bluewing  soils)  occur  on  higher 
dissected  terraces  and  fans  on  slopes  from  2  to  8  percent.   These  soils 
are  well  drained  and  slowly  permeable.   Available  water  capacity  is  very 
low,  runoff  is  rapid,  erosion  hazard  is  moderate  and  the  effective  depth 
is  about  12  inches.   Surface  layers  are  very  gravelly  fine  sandy  loam 
about  4  inches  thick  and  the  subsoil  is  a  cobbly  heavy  clay  loam  over  a 
very  gravelly  sandy  loam  about  8  inches  thick.   The  underlying  layer  is 
a  white,  silica-lime  cemented  hardpan.   Lyda  soils  exhibit  strongly  to 
very  strongly  alkaline  horizons.   The  plant  cover  consits  of  Bailey 
greasewood,  shadscale,  bud  sagebrush,  winterfat,  kochia,  galleta,  and 
Indian  ricegrass. 
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Other  soils  included  in  this  association  are  the  Belted  (about  11 
percent),  Lathrop,  Laxal,  Orphant,  Roic,  Spanel,  Tybo,  and  Wardenot 
series,  and  Badlands. 

Mazuma-Quima-Broyles  Association  (map  unit  3)  .   This  association 
occurs  on  nearly  level  and  gently  sloping  alluvial  fans  and  aprons 
slightly  above  the  valley  floor  and  below  the  uplands.   Portions  of  this 
association  have  been  cleared  and  are  suitable  for  irrigation  if  water 
is  provided.   They  are  not  suitable  for  range  seeding  and  are  used 
primarily  for  grazing  and  wildlife  habitat. 

Mazuma  soils  (about  27  percent)  are  well  drained  and  occur  on 
slopes  from  0  to  4  percent  on  low,  broad  alluvial  fans  and  aprons. 
Surface  layers  are  fine  sandy  loams  about  3  inches  thick  and  the  under- 
lying materials  are  fine  sandy  loams  to  60  inches.   These  soils  are 
generally  calcareous  but  may  be  noncalcareous  in  the  upper  horizons. 
Mazuma  soils  are  moderately  rapidly  permeable  and  have  a  moderate  to 
high  available  water  capacity.   Runoff  is  slow  to  medium,  erosion  hazard 
slight  to  high,  and  the  effective  depth  is  about  60  inches.   Plant  cover 
consists  of  shadscale,  bud  sagebrush,  Indian  ricegrass  and  galleta. 

Quima  soils  (about  20  percent)  occur  on  alluvial  fans  on  slopes 
from  0  to  4  percent  and  are  well  drained.   The  profile  consists  of  a 
coarse  sandy  loam  texture  to  60  inches.   Reaction  ranges  from  mildly 
alkaline  to  strongly  alkaline  in  the  solum.   The  permeability  is  moder- 
ately rapid,  available  water  capacity  moderate,  erosion  hazard  slight  to 
moderate  (runoff  is  medium),  and  the  effective  depth  is  about  60  inches. 
Plant  cover  consists  of  fourwing  saltbush,  Indian  ricegrass,  bud  sage- 
brush, and  winterfat. 

Broyles  soils  (about  17  percent)  occur  on  lower  slopes  (0  to  4 
percent)  of  alluvial  fans  and  aprons.   The  permeability  is  moderately 
rapid,  available  water  capacity  moderate  to  high,  erosion  hazard  slight 
for  water  and  moderate  for  wind,  and  runoff  is  slow  to  medium.   Effec- 
tive depth  is  about  60  inches.   The  surface  layer  is  fine  sandy  loam 
about  3  inches  thick  and  the  subsoil  is  fine  sandy  loam  about  8  inches 
thick.   The  substratum  is  fine  sandy  loam  with  many  hard  nodules  to  60 
inches.  The  pedon  ranges  from  moderately  to  strongly  alkaline. 

Other  soils  included  in  this  association  are  the  Monte  Cristo  and 
Fivemile  soils . 

Wardenot-Laxal  Association  (map  unit  4).  This  association  occurs 
on  nearly  level  to  moderately  sloping  alluvial  fans  and  aprons  adjacent 
to  steeper  uplands.  Soils  in  this  association  are  not  generally  suited 
for  irrigated  cropland  though  the  Laxal  soils  may  be  marginally  suited. 
They  are  used  primarily  for  grazing  and  wildlife  habitat  and  are  not 
suited  to  range  seeding. 

Wardenot  soils  (about  42  percent)  are  excessively  drained  and  occur 
on  nearly  level  to  moderately  sloping  (0  to  8  percent),  broad,  smooth 
alluvial  fans.   Surface  layers  are  fine  sandy  loams  about  5  inches  thick 
and  the  upper  substratum  is  a  very  gravelly,  fine  sandy  loam  about  20 
inches  thick.   The  lower  substratum  is  a  very  gravelly  loam  to  60  inches. 
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Reactions  range  from  mildly  to  strongly  alkaline.  The  permeability  is 
rapid,  available  water  capacity  low,  erosion  hazard  slight  (runoff  is 
medium),  and  the  effective  depth  is  about  60  inches.  Plant  cover  con- 
sists of  shadscale,  bud  sagebrush,  king  desertgrass,  Indian  ricegrass, 
and  galleta. 

Laxal  soils  (about  38  percent)  are  somewhat  excessively  drained  and 
have  a  moderately  rapid  to  rapid  permeability.   Available  water  capacity 
is  low,  erosion  hazard  slight  to  moderate,  and  runoff  is  medium.   Effec- 
tive depth  is  about  60  inches.   Laxal  soils  occur  on  broad,  smooth, 
nearly  level  to  moderately  sloping  (0  to  8  percent)  alluvial  fans.   The 
surface  layer  is  a  gravelly  loam  about  10  inches  thick  and  the  substra- 
tum is  a  very  gravelly  sandy  loam  to  60  inches.   The  typical  profile  for 
this  series  is  strongly  alkaline  throughout  the  profile.   Plant  cover 
consists  of  shadscale,  bud  sagebrush,  king  desert  grass,  Indian  rice- 
grass,  galleta  and  sand  dropseed. 

Vigus-Unsel-Ardivey  Association  (map  unit  5).   This  association 
occurs  on  high,  strongly  dissected  alluvial  fans.   These  soils  are  not 
generally  suited  for  irrigated  cropland  though  the  Vigus  soils  may  be 
marginally  suited.   They  are  used  primarily  for  grazing  and  wildlife 
habitat  and  are  not  suited  to  range  seeding. 

The  Vigus  soils  (about  31  percent)  are  well  drained  and  occur  on 
nearly  level  to  moderately  sloping  (0  to  8  percent),  dissected  alluvial 
fans.   The  surface  layer  is  a  gravelly  loamy  sand  and  fine  sandy  loam 
about  7  inches  thick.   The  subsurface  layer  is  a  sandy  clay  loam  about  6 
inches  thick  with  the  underlying  material  a  gravelly  loamy  sand  over 
sandy  loam  to  60  inches  that  is  weakly  cemented  in  the  lower  part. 
Reactions  range  from  moderately  to  very  strongly  alkaline.   The  perme- 
ability is  slow,  available  water  capacity  moderate,  erosion  hazard 
slight  (runoff  is  medium),  and  effective  depth  is  about  36  inches. 
Plant  cover  consists  of  shadscale,  bud  sagebrush,  galleta,  Indiana 
ricegrass,  and  Bailey  greasewood. 

Unsel  soils  (about  28  percent)  are  well  drained  occurring  on  gently 
to  moderately  sloping  (2  to  8  percent)  dissected  alluvial  fans.   Per- 
meability is  rapid,  available  water  capacity  is  low  and  the  erosion 
hazard  is  slight.   Runoff  is  rapid  and  effective  depth  is  about  60 
inches.   The  surface  layer  is  a  gravelly  loam  about  4  inches  thick  with 
the  subsurface  layer  a  gravelly  clay  loam  6  inches  thick.   The  under- 
lying material  is  gravelly  sandy  loam  grading  to  a  very  gravelly  sand  to 
60  inches.   The  typical  profile  is  mildly  to  strongly  alkaline.   Plant 
cover  consists  of  Bailey  greasewood,  shadscale,  bud  sagebrush,  galleta, 
and  Indian  ricegrass. 

The  Ardivey  soils  (about  13  percent)  occur  on  moderately  sloping  to 
moderately  steep  (4  to  30  percent)  dissected  alluvial  fans  and  are  well 
drained.  The  surface  layer  is  a  very  stoney  loam  about  3  inches  thick 
with  the  subsurface  layer  a  gravelly  clay  loam  to  very  gravelly  loam 
about  14  inches  thick.  The  underlying  material  is  a  very  gravelly  loam 
to  60  inches.  The  type  profile  is  neutral  to  strongly  alkaline.  The 
permeability  is  rapid,  available  water  capacity  low,  erosion  hazard 
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slight  (runoff  is  medium),  and  the  effective  depth  is  60  inches.   The 
plant  cover  consists  of  Bailey  greasewood,  shadscale,  bud  sagebrush, 
galleta  grass,  and  Indian  ricegrass. 

Other  soils  occurring  in  this  association  include  the  Bluewing, 
Caudie,  Griffy,  and  Koyen  series. 

Soils  on  Alluvial  Fans  and  Aprons 

These  soils  (map  unit  6)  formed  in  alluvium  from  volcanic  rocks 
including  some  limestone  and  granitic  rocks  and  occur  on  lake-plain 
terraces  and  alluvial  fans.   The  soils  are  somewhat  excessively  drained 
with  some  well  drained  soils  included.   Surface  layers  are  generally 
coarse  or  moderately  coarse  textured.   Slopes  range  from  nearly  level  to 
steep  dune  sideslopes.   These  soils  are  primarily  deep  and  have  rapid  to 
very  rapid  permeabilities,  low  to  moderate  available  water  capacities, 
effective  depths  to  60  inches  and  runoff  values  are  very  slow.   Erosion 
hazards  are  slight  by  water  and  high  for  wind.   Reactions  range  from 
neutral  to  strongly  alkaline.   These  soils  are  not  generally  suited  for 
irrigated  cropland  though  the  Stumble  soils  are  marginally  suited  if 
water  is  provided.   They  are  not  suited  for  range  seeding  and  are  pri- 
marily used  for  grazing  and  wildlife  habitat. 

Stumble-Tipperary  Association  (map  unit  6) .   This  association 
occurs  on  lake-plain  terraces  and  alluvial  fans.   These  soils  are  gener- 
ally not  suitable  for  irrigated  cropland  though  the  Stumble  soils  are 
marginally  suited  if  water  is  provided.   They  are  not  suitable  for  range 
seeding  and  are  used  primarily  for  grazing  and  wildlife  habitat. 

The  Stumble  soils  (about  75  percent)  are  somewhat  excessively 
drained,  and  have  a  rapid  permeability,  low  to  moderate  available  water 
capacity,  and  an  effective  depth  of  about  60  inches.  Erosion  hazard  is 
slight  by  water,  high  by  wind  and  the  runoff  is  very  slow.   These  soils 
occur  on  nearly  level  to  moderately  sloping  (0  to  8  percent)  alluvial 
fans.   Textures  consist  of  loamy  fine  sand  to  60  inches.   Reaction 
ranges  from  neutral  to  strongly  alkaline.   Plant  cover  consists  of 
fourwing  saltbush,  littleleaf  horsebrush.   sand  dropseed  and  Indian 
ricegrass . 

The  Tipperary  soils  (about  20  percent)  are  excessively  drained  and 
occur  as  stabilized  dunes  2  to  10  feet  high,  with  steep  short  sideslopes 
on  nearly  level  valley  plains  and  alluvial  fans.   Profile  textures  are 
fine  sand  to  60  inches.  The  typical  profile  is  strongly  alkaline  through- 
out and  unconformable  material  below  30  inches  may  restrict  root  penetra- 
tion and  permeability.   The  permeability  is  very  rapid,  available  water 
capacity  low,  and  the  effective  depth  is  usually  60  inches.   Erosion 
hazard  for  water  is  slight  and  high  for  wind.   Runoff  is  very  slow. 
Plant  cover  consists  of  black  greasewood,  fourwing  saltbush,  Indian 
ricegrass,  needle-and-thread ,  and  sand  dropseed. 

Also  included  in  this  association  are  the  Bluewing,  Broe,  and 
Fivemile  soils,  as  well  as  Dune  land. 
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Lander  County 

The  Soil  Conservation  Service  has  mapped  soils  to  the  series  and 
association  level  (U.S.D.A.,  SCS,  unpublished)  for  approximately  5  to  6 
miles  north  of  the  Nye-Lander  County  line.   Because  a  map  was  not  avail- 
able for  reproduction,  this  portion  of  the  summary  is  divided  between 
the  proposed  and  alternate  transmission  line  routes  to  give  a  better 
understanding  of  the  spacial  distribution  of  the  mapping  units  identified. 
North  of  this  surveyed  area  no  soils  data  are  available. 

Proposed  Route 

Three  physiographic  units  can  be  identified  for  the  proposed  route. 
These  are  (1)  lake  terraces  and  alluvial  fans,  (2)  remnant  beaches  and 
lake  terraces,  and  (3)  alluvial  fans. 


Lake  Terraces  and  Alluvial  Fans.   The  Tipperary  soil  is  the  main 
component  of  this  physiographic  unit.   These  soils  are  forming  in  mixed 
rock  sources  and  occur  on  nearly  level  to  moderate  slopes.   These  soils 
are  deep,  well  drained  and  have  sandy  surface  textures  with  high 
percentages  of  surficial  coarse  fragments.   Permeability  is  moderately 
rapid,  available  water  capacity  low,  runoff  medium,  and  erosion 
hazard  is  moderate  (water)  and  severe  (wind) .   Effective  rooting  depth 
is  60  inches  or  more.   Horizons  are  mildly  to  strongly  alkaline. 
These  soils  are  very  poorly  suited  to  range  seeding,  fairly  suited  to 
irrigation,  and  are  primarily  used  for  grazing  and  wildlife  habitat. 


The  Tipperary  soil  of  map  unit  150  is  well  drained  and  occurs  on 
lake  terraces  and  alluvial  fans  (2  to  8  percent  slopes)  in  the  southern 
portion  of  the  survey  area  above  the  Nye-Lander  County  line.   This  soil 
is  very  poorly  suited  to  range  seeding,  fairly  suited  to  irrigation,  and 
is  primarily  used  for  grazing  and  wildlife  habitat.   Typically  the  Ginch 
surface  layer  is  a  loamy  fine  sand  with  the  underlying  layer  a  fine  sand 
to  about  60  inches.   Horizons  are  non-saline  and  mildly  to  strongly 
alkaline.   The  surface  is  covered  with  35  to  40  percent  rock  fragments. 
Permeability  is  very  rapid,  available  water  capacity  low,  erosion  hazard 
moderate  (water)  and  severe  (wind) ,  and  runoff  is  medium.   Effective 
rooting  depth  is  60  inches  or  more.   Plant  cover  consists  of  bud  sage- 
brush, shadscale,  and  grcasewood.   Bluewing  and  Yobe  soils  are  included 
in  this  unit. 

The  Tipperary  soil  of  map  unit  151  intersects  map  unit  151  in  the 
southern  end  of  the  study  area  in  limited  amounts  on  the  upper  ends  of 
alluvial  fans  on  4  to  8  percent  slopes.   This  soil  differs  from  the 
Tipperary  soil  of  map  unit  150  in  that  the  surface  is  covered  with 
lesser  amounts  of  rock  fragments  but  is  overlain  with  about  1  percent 
cobbles.  Bluewing  soils  included  in  this  unit. 

Remnant  Beaches  and  Lake  Terraces.   Tipperary,  Yobe,  and  Mazuma 
soils  of  map  unit  152  are  forming  in  mixed  rock  sources  and  lacustrine 
lake  sediments.   These  soils  are  deep,  well  to  somewhat  poorly  drained 
and  have  coarse  sandy  and  loamy  surface  textures.   Reaction  values  are 
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mildly  to  strongly  alkaline  and  the  surface  of  the  Yobe  soil  is  saline 
and  alkali  affected.  Permeabilities  are  slow  to  very  rapid,  available 
water  capacity  low  to  high,  runoff  slow  to  medium,  and  erosion  hazards 
are  slight  to  moderate  (water)  and  moderate  to  very  severe  (wind). 
Effective  rooting  depth  ranges  from  36  to  60  inches.  The  range  seeding 
suitability  for  these  soils  is  very  poor.  They  are  used  primarily  for 
grazing  and  wildlife  habitat.  Irrigation  suitabilities  range  from 
poorly  to  fairly  suited. 

The  Tipperary  soil  (about  30  percent  of  the  map  unit)  occurs  on  the 
higher  convex  sloping  dunes  (2  to  4  percent  slopes),  are  sandy  through- 
out, and  differ  from  the  Tipperary  soil  of  map  unit  150  in  that  runoff 
is  slow. 

The  Yobe  soil  (about  30  percent)  occurs  on  lower  concave  swales  and 
are  somewhat  poorly  drained.   Slopes  range  from  0  to  2  percent.   The 
surface  layer  is  a  moderately  saline  and  strongly  alkali  silt  loam  about 
9  inches  thick.   The  upper  27  inches  of  underlying  material  is  a  silt 
loam  while  the  lower  material  is  a  silty  clay  loam  to  about  60  inches. 
Underlying  layers  are  moderately  to  strongly  alkaline.   Permeability  is 
slow,  available  water  capacity  high,  erosion  hazard  slight  (water)  to 
moderate  (wind),  and  runoff  is  slow.   Effective  rooting  depth  is  limited 
by  a  seasonal  high  water  table  (November  to  April)  at  a  depth  of  36  to 
72  inches.   Early  spring  flooding  may  occur.   Plant  cover  consists  of 
black  greasewood,  shadscale,  and  inland  saltgrass. 

The  Mazuma  soil  (about  25  percent)  occurs  on  convex  portions  of 
remnant  lake  terraces  on  2  to  4  percent  slopes.   Those  soils  are  well 
drained  with  a  loamy  fine  sand  and  fine  sandy  loam  about  7  inches  thick. 
The  underlying  material  is  stratified  very  fine  sandy  loam  to  very 
gravelly  sandy  loam  to  60  inches.   Reaction  values  are  mildly  to  very 
strongly  alkaline  throughout  the  profile  and  are  slightly  to  moderately 
saline  in  lower  horizons.   Permeability  is  moderately  rapid,  available 
water  capacity  moderate,  effective  rooting  depth  60  inches  or  more,  and 
runoff  is  slow.   The  erosion  hazard  is  slight  (water)  to  very  severe 
(wind).   Plant  cover  is  mainly  black  greasewood,  shadscale,  bud  sage- 
brush, and  horsebrush.   Orizuba  and  Laxal  soils  may  be  included  in  this 
unit. 

Alluvial  Fans.   The  Wardenot,  Laxal,  Unsel,  and  Dobel  series  are 
the  primary  soils  found  here.   These  soils  have  medium-textured  surface 
horizons  with  medium  to  high  percentages  of  coarse  fragments.   Reaction 
values  range  from  moderately  to  strongly  alkaline.   These  shallow  to 
deep  soils  are  well  to  somewhat  excessively  drained  and  are  forming  in 
mixed  rock  sources.   Slopes  range  from  nearly  level  to  moderate.   Perme- 
abilities are  moderately  slow  to  moderately  rapid,  available  water 
capacities  very  low  to  moderate,  runoff  slow  to  medium,  and  erosion 
hazards  slight  to  moderate  (water)  and  moderate  to  high  (wind).   Effec- 
tive rooting  depth  is  11  to  60  inches  or  more.   All  soils  are  very 
poorly  suited  to  range  seeding  and  poorly  to  fairly  suited  to  irrigation. 
The  primary  use  is  for  grazing  and  wildlife  habitat. 

The  Wardenot-Laxal  Association  (map  unit  181)  occurs  in  the  middle 
or  lower-northern  portion  of  the  mapped  area  on  broad  alluvial  fans. 
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Rock  soils  are  very  poorly  suited  to  range  seeding  and  fairly  suited  to 
irrigation.  The  unit  is  used  primarily  for  grazing  and  wildlife  habitat. 

Wardenot  soils  (about  45  percent)  are  somewhat  excessively  drained 
and  occur  on  broad  concave  areas  and  sideslopes  on  alluvial  fans. 
Slopes  range  from  2  to  4  percent.   The  surface  layer  is  a  gravelly  fine 
sandy  loam  about  5  inches  thick  with  60  to  70  percent  surficial  coarse 
fragments.   The  underlying  material  is  fine  sandy  loam  to  4  inches 
containing  lime  and  silica  concentrations.   The  lower  part  to  60  inches 
is  a  very  gravelly  sandy  loam.   The  typical  pedon  is  strongly  to  moder- 
ately alkaline  throughout  with  varying  lime  concentrations.   Perme- 
ability is  rapid,  available  water  capacity  low,  effective  rooting  depth 
60  inches  or  more,  and  runoff  is  slow.   Erosion  hazard  is  light  (water) 
and  moderate  (wind).   Plant  cover  consists  of  shadscale,  bud  sagebrush, 
and  Indian  ricegrass. 

Laxal  soils  occur  on  convex  portions  of  alluvial  fans  and  are  some- 
what excessively  drained.   The  surface  layer  is  covered  with  60  to  70 
percent  gravels  and  is  a  sandy  loam  about  6  inches  thick.   The  upper  6 
inches  of  underlying  material  is  a  gravelly  loam  with  a  discontinuous 
weak  concentration  of  gravels.   The  lower  part  is  a  fine  sandy  loam  and 
loamy  sand  to  60  inches.   The  pedon  is  moderately  and  strongly  alkaline 
throughout.   Permeability  is  moderately  rapid,  available  water  capacity 
low,  effective  rooting  depth  60  inches  or  more,  and  runoff  is  slow. 
Water  erosion  hazard  is  slight  and  wind  erosion  hazard  moderate.   Plant 
cover  is  composed  mainly  of  shadscale,  bud  sagebrush  and  big  sagebrush. 
Ansel,  Whirlo,  Orphant,  and  Loamy-Skeletal  Durorthids  may  also  occur  in 
this  unit. 

The  Unsel-Dobel  Complex  (map  unit  220)  occurs  in  the  middle  and 
northern  portion  of  the  study  area  on  dissected  alluvial  fans.   This 
unit  is  used  primarily  for  livestock  grazing.   Range  seeding  suitability 
is  very  poor  for  both  soils  and  irrigation  suitabilities  are  very  poor 
to  fair.   The  Unsel  (about  45  percent)  and  Dobel  (about  40  percent) 
soils  both  occur  on  gently  to  moderately  (2  to  8  percent)  sloping  por- 
tions of  the  unit  and  were  so  intermingled  that  they  were  not  separated 
during  mapping. 

Unsel  soils  are  well  drained  with  moderately  slow  permeability, 
moderate  available  water  capacity,  and  medium  runoff.   Erosion  hazard  is 
moderate  (water)  and  high  (wind) .   Effective  rooting  depth  is  60  inches 
or  more.   The  surface  layer  is  fine  sandy  loam  and  very  fine  sandy  loam 
with  about  12  to  25  percent  gravels  to  a  depth  of  8  inches.   The  subsoil 
is  clay  loam  and  gravelly  clay  loam  to  10  inches  with  the  substratum  a 
gravelly  sandy  clay  loam  and  very  gravelly  coarse  sand  to  60  inches  with 
discontinuous  strong  concentration  of  gravels.   Plant  cover  consists 
mainly  of  Bailey  greasewood,  shadscale,  and  bud  sagebrush. 

Dobel  soils  are  well  drained  with  a  surface  layer  of  gravelly  fine 
sandy  loam  about  4  inches  thick.  The  subsoil  is  a  gravelly  clay  loam 
about  7  inches  thick.  The  upper  11  inches  of  the  substratum  is  a  strongly 
cemented  hardpan  and  three  inches  below  this  is  an  extremely  hard  indu- 
rated duripan.  The  lower  part  of  the  substratum  is  a  coarse  loamy  sand 
with  fragments  of  discontinuous  lenses  of  indurated  hardpan.  The  pedon 
ranged  from  moderately  to  very  strongly  alkaline.   Permeability  is 
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moderately  slow  to  the  hardpan,  available  water  capacity  very  low,  and 
runoff  is  medium.   Erosion  hazard  is  moderate  (water)  to  high  (wind). 
Effective  rooting  depth  is  11  to  19  inches.   Plant  cover  consists  of 
Bailey  greasewood,  shadscale,  bud  sagebrush,  and  winterfat.   Included  in 
this  unit  are  Duric  Camborthid  and  Wardenot  soils. 

Alternate  Route,  West  Smoky  Valley  Corridor 

Soils  of  the  alternate  route  can  be  divided  into  three  physio- 
graphic units.   These  are  (1)  alluvial  fans  (varying  positions),  (2) 
remnant  lake  terraces  and  alluvial  fans,  and  (3)  remnant  lake  terraces 
and  dune  beaches. 

Alluvial  Fans.   The  Laxal  soil  is  the  primary  series  found  in  this 
land  type  with  Bluewing  and  Tomel  soils  also  included.  Map  units  involved 
are  110,  111,  112,  and  170.   These  soils  are  well  to  excessively  drained, 
shallow  to  deep,  and  have  coarse,  medium- textured  surface  horizons. 
Reaction  values  are  moderately  to  very  strongly  alkaline.  Permeabilities 
are  moderately  slow  to  moderately  rapid,  available  water  capacities  low 
to  very  low,  runoff  slow,  and  erosion  hazards  are  slight  (water)  and 
moderate  (wind) .   Effective  rooting  depth  ranges  from  10  to  60  inches  or 
more.   Range  seeding  suitabilities  are  very  poor  and  irrigation  suita- 
bilities are  very  poor  to  fair.   The  primary  use  is  for  grazing  and 
wildlife  habitat. 

The  Laxal  soil  of  map  unit  110  is  well  drained  and  occurs  on  the 
smooth  toeslopes  of  alluvial  fans  (0  to  2  percent  slopes)  in  the  southern 
and  middle  portion  of  the  survey  area  above  the  Nye-Lander  County  line. 
This  soil  is  very  poorly  suited  to  range  seeding,  fairly  suited  to 
irrigation,  and  is  primarily  used  for  grazing  and  wildlife  habitat. 
Some  areas  are  irrigated. 

Typically  the  surface  layer  is  a  10-inch  gravelly  fine  sandy  loam 
with  a  discontinuous  weak  cementation  of  gravels.   The  lower  part  to  60 
inches  is  a  very  gravelly  loamy  sand.   The  pedon  is  moderately  to  very 
strongly  alkaline.   Physical  characteristics  are  the  same  as  for  the 
Laxal  soil  in  the  map  unit  181.   Plant  cover  consists  primarily  of  shad- 
scale  and  bud  sagebrush.  Bluewing  soils  are  included  in  this  unit. 

Soils  of  the  Laxal  Association  (map  unit  111)  occur  on  broad  allu- 
vial fans  throughout  the  survey  area.  The  association  is  composed 
primarily  of  the  Laxal  gravelly  fine  sandy  loam  (about  65  percent)  on  2 
to  4  percent  slopes  and  Laxal  gravelly  fine  sandy  loam  occasionally 
flooded  (about  35  percent)  on  2  to  4  percent  slopes.  These  soils  are 
very  poorly  suited  for  range  seeding  and  fairly  suited  to  irrigation. 
This  unit  is  primarily  utilized  for  grazing  and  wildlife  habitat  though 
some  areas  are  utilized  for  irrigated  crops. 

Permeability,  available  water  capacity,  effective  rooting  depth  and 
erosion  hazards  are  the  same  as  for  the  Laxal  soil  of  map  unit  181. 
Runoff  differs  by  being  medium  for  both  these  soils.   Plant  cover  is 
generally  the  same  as  for  the  Laxal  soil  of  map  unit  181.   Both  soils 
are  somewhat  excessively  drained. 
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The  surface  of  the  Laxal  soil  is  a  gravelly  fine  sandy  loam  6 
inches  thick  with  60  to  70  percent  coarse  fragments  and  the  upper  6 
inches  of  underlying  material  is  a  very  gravelly  loam  with  a  discon- 
tinuous weak  cementation  of  gravels.   The  lower  part  to  60  inches  is  a 
very  gravelly  fine  sandy  loam  and  loamy  sand.   Soil  reaction  is  moder- 
ately to  strongly  alkaline. 

The  surface  of  the  Laxal  occasionally  flooded  soil  is  a  gravelly 
fine  sandy  loam  about  10  inches  thick  with  80  to  90  percent  coarse  frag- 
ments.  The  upper  20  inches  of  the  underlying  material  is  a  gravelly 
fine  sandy  loam  with  a  discontinuous  weak  cementation  of  gravels.   The 
lower  part,  to  a  depth  of  60  inches  is  a  gravelly  sandy  loam. 

Included  in  this  unit  are  areas  of  similar  soils  which  lack  cementa- 
tion of  gravel  and  have  a  higher  percentage  of  sand. 

The  Laxal-Bluewing  Association  (map  unit  112)  occurs  on  lower 
portions  of  alluvial  fans  on  a  small  portion  of  the  southern  part  of  the 
survey  area.   Most  areas  of  this  unit  are  used  for  livestock  grazing  and 
wildlife  habitat.   Range  seeding  suitabilities  are  very  poor.   The  Laxal 
soil  is  fairly  suited  to  irrigated  crops  and  the  Bluewing  is  very  poorly 
suited . 

The  Laxal  soil  (about  65  percent)  occurs  on  the  higher  convex  areas 
of  the  mapping  unit  on  2  to  4  percent  slopes.  Soil  pedon  characteristics 
are  the  same  as  for  the  Laxal  soil  of  map  unit  111.   Permeability, 
available  water  capacity,  effective  rooting  depth,  runoff,  and  erosion 
hazards  are  the  same  as  for  the  Laxal  soil  of  map  unit  181.   Plant  cover 
consists  of  shadscale  and  bud  sagebrush. 

The  Bluewing  soil  (about  35  percent)  occurs  in  shallow  washes  and 
drainageways  and  is  excessively  drained.   Slopes  range  from  2  to  4 
percent.   The  surface  layer  is  a  gravelly  fine  sandy  loam  and  loamy  sand 
about  7  inches  thick  with  70  to  80  percent  surficial  gravels.   The 
underlying  layer  is  a  very  gravelly  and  gravelly  sand  and  coarse  sandy 
loam.   Reaction  values  are  moderately  to  strongly  alkaline.  Permeability 
is  very  rapid,  available  water  capacity   ery  low,  effective  rooting 
depth  60  inches  or  more,  and  runoff  is  slow.   Erosion  hazard  is  slight 
(water)  to  moderate  (wind).   This  soil  may  be  briefly  flooded  for  short 
periods  in  the  spring.   Present  vegetation  is  primarily  bud  sagebrush 
and  shadscale. 

Similar  soils  which  lack  cementation  of  gravel  and  have  a  higher 
percentage  of  sand  in  the  profile  are  included  in  this  unit. 

The  Tomel-Laxal  Complex  (map  unit  170)  occurs  in  a  small  area  in 
the  southern  portion  of  the  survey  area  and  smooth  alluvial  fans.   Suit- 
abilities for  range  seeding  are  very  poor.   The  Tomel  soil  is  very 
poorly  suited  to  irrigation  and  the  Laxal  is  fairly  suited.   The  unit  is 
used  primarily  for  grazing  and  wildlife  habitat. 

The  Tomel  soils  (about  60  percent)  are  somewhat  excessively  drained 
and  occur  on  higher  convex  areas  of  the  unit  on  2  to  4  percent  slopes. 
The  surface  layer  is  a  fine  sandy  loam  about  4  inches  thick  with  about 
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40  to  50  percent  surficial  coarse  fragments.   The  subsoil  is  gravelly 
and  very  gravelly  loam,  clay  loam  and  sandy  clay  loam  7  inches  thick. 
The  substratum  is  an  indurated  hardpan  to  about  36  inches.   The  pedon  is 
generally  strongly  to  very  strongly  alkaline.   Permeability  is  moder- 
ately slow,  available  water  capacity  very  low,  effective  rooting  depth 
10  to  20  inches,  and  runoff  is  slow.   Erosion  hazard  is  slight  (water) 
to  moderate  (wind).   Plant  cover  consists  of  shadscale,  Bailey  grease- 
wood,  rabbitbrush,  and  bud  sagebrush. 

The  Laxal  soil  (about  30  percent)  occurs  in  the  lower  wash  drainage- 
ways  of  the  unit  and  is  somewhat  excessively  drained.   The  surface 
layer,  to  11  inches,  is  a  gravelly  loam  with  50  to  60  percent  surficial 
gravels.   The  underlying  material  is  very  gravelly,  very  fine  sandy  loam 
and  sandy  loam  with  discontinuous  weak  cementation  of  gravels.   Perme- 
ability, available  water  capacity,  effective  rooting  depth,  runoff  and 
erosion  hazards  are  the  same  as  for  the  Laxal  soil  of  map  unit  181. 
This  soil  is  moderately  alkali  affected  to  about  11  inches  and  very 
strongly  alkali  affected  below  this  depth.   Plant  cover  consists  of  big 
sagebrush,  shadscale,  bud  sagebrush,  and  Bailey  greasewood. 

Included  in  this  unit  are  Loamy-Skeletal  Entic  Durorthid  soils  with 
strongly  cemented  hardpans  at  15  to  20  inches. 

Remnant  Lake  Terraces  and  Alluvial  Fans.   The  Swingler  and  Wardenot 
soils  are  the  main  components  (map  unit  200)  on  this  physiographic  unit. 
These  soils  are  used  primarily  for  grazing  and  wildlife  habitat.  Range 
seeding  suitabilities  are  very  poor  and  irrigation  suitabilities  are 
fair. 

These  soils  formed  in  alluvium  and  mixed  rock  sources  and  are 
moderately  well  to  somewhat  excessively  drained.   Slopes  are  nearly 
level  to  slightly  sloping.   Surface  textures  are  medium  to  coarse  medium 
and  the  pedon  is  strongly  to  moderately  alkaline.   Permeability  is 
moderately  slow  to  rapid,  available  water  capacity  low  to  moderate, 
effective  rooting  depth  60  inches  or  more,  and  runoff  is  slow.  Erosion 
hazard  is  slight  (water)  and  moderate  to  high  (wind) . 

Swingler  soils  (about  60  percent)  are  moderately  well  drained  and 
occur  on  nearly  level  (0  to  2  percent  slopes)  remnant  lake  terraces. 
The  surface  layer  is  a  fine  sandy  loam  about  7  inches  thick  while  the 
upper  7  inches  of  underlying  material  is  a  gravelly  sandy  loam.   The 
lower  part  to  60  inches  is  a  silt  loam.   The  typical  pedon  is  moderately 
to  strongly  alkaline.   Permeability  is  moderately  slow,  available  water 
capacity  moderate,  effective  rooting  depth  60  inches  or  more,  and  runoff 
is  slow.   Erosion  hazard  is  slight  (water)  to  high  (wind).   Plant  cover 
consists  of  greasewood  and  big  sagebrush. 

The  Wardenot  soil  (about  35  percent)  is  excessively  drained  and 
occurs  on  gently  sloping  (2  to  A  percent  slopes)  lower  ends  of  alluvial 
fans.   The  pedon  physical  and  plant  cover  characteristics  are  the  same 
as  for  the  Wardenot  soil  of  map  unit  181. 

Remnant  Lake  Terraces  and  Dune  Beaches.   The  Batan  and  Needle  Peak 
scries  are  the  main  soils  for  this  physiographic  type  in  map  unit  210. 
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These  soils  are  forming  in  silty  lacustrine  lake  sediments  from  mixed 
rock  sources  on  nearly  level  slopes.   They  are  somewhat  poorly  drained 
and  are  moderately  deep  to  deep.   The  surface  soil  textures  are  medium 
to  heavy  textured.   The  pedons  may  be  strongly  saline-alkali  affected  in 
some  areas.   Permeability  is  moderately  slow,  available  water  capacity 
high,  runoff  slow,  and  erosion  hazards  slight  (water)  and  slight  to 
moderate  (wind).   Effective  rooting  depth  is  36  to  60  inches  or  more. 
Range  seeding  suitabilities  are  poor  and  irrigation  suitabilities  very 
poor  to  fair.   These  soils  are  used  mainly  for  grazing  and  wildlife 
habitat . 

Batan  soils  (about  40  percent)  are  somewhat  poorly  drained  and 
occur  on  dune  type  positions  of  beaches  and  higher  lying  areas  of  ter- 
races (about  70  percent).   Batan  silt  loam  and  Batan  silt  loam,  moder- 
ately saline,  make  up  this  percentage.   The  surface  layer  is  a  silt  loam 
and  silty  clay  loam  to  7  or  8  inches.   The  upper  16  to  17  inches  of 
underlying  material  is  a  silty  clay  loam.   The  lower  part  to  60  inches 
is  a  silt  loam  containing  15  to  60  percent  durinodes.   Surface,  upper 
subsurface,  and  subsurface  layers  of  the  Batan  silt  loam  are  slightly 
saline  and  strongly  alkali,  slightly  saline  and  strongly  alkali,  and 
moderately  saline  and  strongly  to  very  strongly  alkali  affected  respec- 
tively.  Surface,  upper  subsurface  and  subsurface  layers  of  the  Batan 
silt  loam,  moderately  saline  soil  are  moderately  to  strongly  saline- 
alkali,  strongly  saline-alkali,  and  strongly  saline  and  strongly  to  very 
strongly  alkali  affected,  respectively.   Permeability  of  these  soils  is 
moderately  slow,  available  water  capacity  high,  effective  rooting  depth 
60  inches  or  more,  and  runoff  is  slow.   Erosion  hazard  is  slight  (water) 
to  moderate  (wind).   Plant  cover  is  primarily  black  greasewood,  fourwing 
saltbush,  rubber  rabbitbrush  and  shadscale. 

The  Needle  Peak  soils  (about  20  percent)  are  somewhat  poorly  drained 
and  occur  in  concave  swales  and  flats  of  remnant  terraces  and  beaches. 
Slopes  range  from  0  to  2  percent.   The  surface  layer  is  typically  a 
strongly  saline-alkali  affected  silty  clay  loam  about  12  inches  thick. 
The  upper  22  inches  of  underlying  material  is  a  strongly  saline  and 
strongly  alkali  affected  silty  clay  loam.   The  lower  part  is  a  slightly 
to  moderately  saline  and  strongly  to  very   trongly  alkali  affected  silty 
clay  loam  with  lime  nodules  to  60  inches.   Permeability  is  moderately 
slow,  available  water  capacity  high  and  runoff  is  very  slow.   Effective 
rooting  depth  is  limited  by  a  seasonal  high  water  table  that  is  at  a 
depth  of  3  to  5  feet  from  November  to  May.   Erosion  hazard  is  slight  for 
both  water  and  wind.   Plant  cover  is  primarily  black  greasewood,  rubber 
rabbitbrush,  four-wing  saltbush,  and  alkali  sacaton.   Swingler  and  Yobe 
soils  are  also  included  in  this  unit. 
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CHAPTER  3 
ENVIRONMENTAL  CONSEQUENCES 

ASSUMPTIONS  AND  ANALYSIS  GUIDELINES 


This  chapter  discussed  the  environmental  consequences  of  implemen- 
ting the  Proposed  Action  and  alternatives.   In  analyzing  these  conse- 
quences, various  assumptions  were  made  which  affected  conclusions  regard- 
ing the  potential  for  an  impact  to  occur  and  the  significance  of  the 
impact.  General  assumptions  used  in  the  analyses  are  presented  below: 

1.  It  was  assumed  that  the  Proposed  Action  and  alternatives  would 
be  implemented  as  described  in  Chapter  1.   Design  specifica- 
tions, facilities,  and  similar  parameters  would  be  as  described. 
Standard  operating  procedures  at  the  mine/mill  complex  and 
committed  mitigation  measures  for  the  230kV  transmission  line 
would  be  enforced  and  adequately  implemented.   Assumptions  2 
to  13  below  reiterate  appropriate  portions  of  Chapter  1. 

2.  Because  the  mine/mill  complex  would  be  in  operation  until  the 
year  2001  and  revegetation  would  not  be  possible  until  after 
mine/mill  closure,  ACC  has  not  developed  a  detailed  revegeta- 
tion plan  at  this  time.   However,  ACC  would  develop  a  detailed 
plan  during  the  course  of  the  project.   ACC  has  stated  that 
the  mine  pit  area  would  not  be  revegetated,  but  that  revegeta- 
tion would  be  attempted  on  all  other  disturbed  areas.   General 
guidelines  for  the  revegetation  effort  have  been  developed  and 
are  presented  in  Appendix  A.   ACC  plans  to  complete  on-site 
experimental  tests  throughout  the  project  to  determine  the 
techniques  to  be  employed  during  specific  revegetation. 
Results  of  these  tests  would  be  used  to  modify  the  general 
guidelines  of  Appendix  A. 

To  aid  future  revegetation  ei'orts,  ACC  would  strip  soil 
materials  and  store  these  materials  in  the  soils  stockpile. 
The  top  6  to  12  inches  of  soils  would  be  salvaged,  during 
project  operation,  from  the  areas  to  be  occupied  by  the  tail- 
ings embankment  and  tailings  pond.   This  area  would  eventually 
include  1,085  acres. 

3.  Revegetation  procedures  for  the  mine/mill  complex  would  be 
developed  expanding  on  guidelines  given  in  Appendix  A. 
Anaconda  would  implement  the  following  procedures  during 
reclamation  for  the  project. 

f    Disturbed  areas  outside  the  pit  perimeter  would  be  recon- 
toured  to  blend  with  the  existing  topography  to  the 
extent  possible.   Coarse  cover  material  would  be  used  to 
control  fugitive  dust.   Following  mine  closure,  ACC  would 
attempt  to  revegetate  the  areas  involved,  utilizing  the 
results  of  experimental  determinations  that  would  be 
carried  out  over  the  course  of  the  mine  life. 
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•  Materials  used  for  outer  layers  in  constructing  the 
tailings  embankment  would  be  used  in  experimental  plots 
to  evaluate  revegetation  procedures. 

•  Inactive  areas  of  the  tailings  pond  surface  would  be  used 
for  test  plots  to  evaluate  revegetation  procedures  for 
the  tailings  material. 

4.  On  the  transmission  line  route,  clearing  of  the  disturbed  area 
would  be  kept  to  the  least  amount  possible.   Vegetation  cover 
would  not  be  removed  from  any  area  unless  necessary  for  con- 
struction and  approved  by  BLM.   Hand  clearing  would  be  used  in 
areas  where  the  use  of  heavy  equipment  would  be  detrimental  to 
existing  conditions. 

5.  All  construction  access  for  the  transmission  line  would  be 
reviewed  and  approved  prior  to  construction  with  existing 
roads  and  trails  used  wherever  possible.   All  travel  would  be 
limited  to  specified  overland  routes  unless  existing  roads  and 
trails  are  available  for  use.   Natural  grass  and  low  brush 
would  not  be  routinely  removed.   Only  brush  blade  or  back- 
blade  techniques  would  be  used  in  such  areas  to  remove  surface 
rock. 

6.  Public  land  areas  used  for  temporary  access  roads,  equipment 
storage,  and  other  construction  activities  for  the  trans- 
mission line  would  be  restored  to  their  natural  state  insofar 
as  practicable  and  in  accordance  with  a  restoration  plan 
approved  by  BLM. 

7.  Revegetation  on  the  transmission  line  route  would  be  required 
in  areas  identified  by  BLM  on  the  date  specified.   Practice 
has  shown  that  late  fall  is  most  successful,  so  in  many  instances 
fall  seeding  would  be  required.   This  will  usually  be  accomp- 
lished during  September,  October,  and  November.   Scarification 
of  compacted  areas  and  seeding  of  disturbed  areas  would  occur 
after  notification  by  BLM. 

8.  The  seed  mix  used  in  revegetation  of  the  transmission  line 
route  would  be  determined  by  BLM  and  would  be  provided  and 
applied  in  accordance  with  specific  instructions  and  tech- 
niques as  prescribed  by  BLM.   All  seed  used  would  meet  all 
requirements   of  the  Federal  Seed  Act   (7  USC  1551-1610, 
inclusive)  and  the  seed  laws  and  noxious  weed  laws  of  Nevada. 
Evidence  of  seed  certification  would  be  furnished  by  the 
applicant  at  the  request  of  BLM.   All  leguminous  seed  would  be 
inoculated  with  approved  cultures  in  accordance  with  manufac- 
turer's instructions. 

9.  During  revegetation  of  the  transmission  line  route  seed, 
fertilizer,  and  mulch  would  be  applied  uniformly  on  the  desig- 
nated areas  as  specified  by  BLM.   No  seed,  fertilizer,  or 
mulch  would  be  applied  when  wind  velocities  would  prevent 
uniform  application  of  the  material  on  the  designated  areas. 
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Mulch  would  be  utilized  where  necessary  to  achieve  revegeta- 
tion,  as  specified  by  BLM,  and  would  consist  of  straw,  hay,  or 
specially  prepared  wood  cellulose  fiber  processd  in  such  a 
manner  that  it  contains  no  growth  or  germination  inhibiting 
factors  and  would  be  free  of  noxious  weed  seed. 

10.  Whenever  revegetation  is  required  on  the  transmission  line 
right-of-way,  a  notice  would  be  filed  with  BLM  when  such  plan- 
ting is  complete,   the  notice  would  contain  information  regard- 
ing location  of  the  area,  type  of  planting  or  seeding  (inclu- 
ding mixtures  and  amounts),  date  of  planting,  and  other  rele- 
vant information  as  may  be  required  by  BLM. 

11.  Inspection  and  evaluation  of  revegetation  measures  taken  on 
the  transmission  line  route  would  be  made  by  BLM  after  comple- 
tion of  the  first  growing  season  with  further  evaluation 
during  the  following  growing  season.   If  rehabilitation  measures 
as  listed  above  fail  to  become  established  in  two  growing 
seasons  due  to  inadequate  reseeding  techniques  or  drought 
conditions,  the  applicant  would  be  required  to  reseed  the 
previously  treated  area.   At  the  end  of  the  two-year  period 
following  the  second  seeding,  the  applicant  would  be  relieved 
of  further  responsibility. 

12.  On  the  transmission  line  route,  reasonable  means  would  be  used 
to  minimize  erosion  and  soil  damage  in  connection  with  any 
construction,   rehabilitation,   or  maintenance   operations, 
including  (but  not  limited  to)  construction  of  water  bars, 
cross  ditches,  or  other  structures,  if  necessary. 

13.  Any  ruts,  depressions,  or  other  such  disturbance  caused  by 
construction  of  the  transmission  line  would  be  restored. 

14.  It  was  assumed  that  permanent  area  losses  at  the  mine/mill 
complex  would  be  limited  to  the  456-acre  mine  pit.   All  other 
areas  (2,484  acres)  would  eventually  be  abandoned  and  subjected 
to  reclamation  efforts .   For  c  mparison  purposes ,  it  was 
assumed  that  all  acreage  for  the  mine/mill  complex  would  be 
removed  from  use  in  the  first  year  of  the  project  and  would 
not  be  subject  to  rehabilitation  efforts  until  after  mine/mill 
closure . 

15.  Assumed  actual  disturbance  within  the  transmission  line  corri- 
dors would  be  limited  to  an  8-foot  wide  access  trail  running 
the  length  of  the  line;  an  800  square-foot  area  at  each  tower 
site;  3  acres  for  a  materials  storage  yard  on  ACC  property; 
and  4  acres  for  the  switching  station.   Although  no  permanent 
access  road  would  be  constructed,  the  future  extent  of  use  of 
the  access  trail  is  unknown  and  was  therefore  considered  a 
permanent  disturbance.   Other  permanent  disturbances  asso- 
ciated with  the  transmission  line  include  4  acres  for  the 
switching  station.   Disturbances  for  tower  construction  and 
for  the  materials  storage  yard  were  assumed  to  be  temporary. 
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16.  It  is  assumed  that  the  drainage  zone  included  in  the  design  of 
the  tailings  dam  would  function  effectively  in  limiting  hori- 
zontal movement  of  tailings  liquid.   As  such,  it  was  assumed 
that  tailings  liquids  would  not  affect  soils  outside  the 
tailings  embankment.   Similarly,  it  was  assumed  that  the 
drainage  control  measures  included  in  septic  system  design 
would  prevent  contamination  of  soil  materials. 

17.  Where  information  was  unavailable  on  an  environmental  compo- 
nent or  project  design  feature,  or  where  there  was  uncertainty 
regarding  the  likelihood  of  an  impact  or  event  occurring,  a 
worst-case  analysis  was  assumed  to  be  appropriate.   Following 
the  worst-case  analysis,  the  probability  of  the  worst-case 
occurrence  was  estimated  to  the  degree  possible. 

18.  Where  detailed  soils  information  was  not  available  at  the 
mine/mill  complex,  due  to  changes  in  facility  locations  made 
after  the  soil  mapping  effort,  soils  were  assumed  to  be  similar 
to  those  adjacent.   That  is,  it  was  assumed  that  the  soils 
underlying  the  southern  portion  of  the  tailings  dam  are  pri- 
marily Stumble  series  with  some  inclusions  of  the  Bluewing 
series.  Also,  it  was  assumed  that  the  soils  of  the  area  to  be 
used  for  Waste  Disposal  Area  4  (Map  1-2  in  Chapter  1)  are 
similar  to  those  of  the  Pintwater-Rock  Outcrop  series. 

Several  specific  assumptions  used  in  calculating  changes  in  erosion 
rates  are  discussed  in  the  text.  Significance  of  impacts  to  soil  resources 
was  defined  in  relation  to  (1)  the  magnitude  of  change  expected  in  soil 
productivity,  (2)  the  magnitude  of  expected  indirect  effects  on  vegeta- 
tion resources,  and  (3)  the  magnitude  of  indirect  effects  on  the  visual 
landscape. 

EFFECTS  OF  IMPLEMENTING  THE  PROPOSED  ACTION 

Mine/Mill  Complex 

At  the  mine/mill  complex  soils  would  be  subject  to  the  following 
forces  which  could  result  in  direct  effects  to  soil  productivity  or 
indirect  effects  on  other  resources:   (1)  burial  of  soils  through  facili- 
ties construction  and  mine/mill  operation;  (2)  mixing  of  soils  during 
soil  salvage  activities;  and  (3)  disturbance  of  soil  surfaces.   These 
activities  can  result  in  impacts  on  soils  which  include  direct  loss  of 
soil  material  and  associated  productive  potential;  alteration  of  soil 
chemical  and  physical  properties;  and  indirect  loss  of  soil  material  due 
to  increased  exposure  to  erosive  forces. 

Soil  Burial 

Construction  and  operation  of  the  mine/mill  complex  would  result  in 
the  burial  of  soils  on  2,940  acres  (see  Table  1-1).   The  majority  of 
this  area  (2,521  acres)  would  be  permanently  covered  by  the  tailings  dam 
and  dike,  four  waste  disposal  areas,  and  mine  pit.   The  remainder  (419 
acres)  would  be  temporarily  covered  by  the  mill  and  office  facilities, 
paved  roads,  and  soils  stockpiles. 
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Wherever  soils  are  buried,  their  productive  potential  will  be  lost, 
at  least  for  the  time  in  which  they  are  buried.   The  significance  of 
this  impact  depends  on  the  magnitude  of  indirect  effects  of  the  loss  of 
soil  productivity,  especially  as  losses  affect  revegetation  potential. 

On  those  areas  temporarily  buried  by  mine/mill  facilities,  losses 
of  soil  productivity  would  not  be  significant.   Although  soil  physical 
properties  would  be  affected  by  compaction  and  surface  disturbance, 
revegetation  can  be  accomplished  by  following  the  guidelines  presented 
in  Appendix  A.   Thus,  it  is  expected  that  temporary  burial  of  soils 
would  not  result  in  long-term  changes  in  vegetation  productivity. 

On  those  areas  in  which  soils  would  be  permanently  buried  by  mine/ 
mill  facilities,  the  associated  loss  of  soil  productivity  could  be 
significant  and  could,  under  a  worst-case  analysis,  lead  to  revegetation 
failure  on  the  tailings  dam,  tailings  pond,  and  four  waste  disposal 
areas.   Revegetation  failure  on  these  areas  would  result  in  significant 
indirect  impacts  to  visual  resources  (see  Visual  Resources  Technical 
Report)  since  these  large  topographic  features  would  be  highly  visible 
and  would  contrast  with  surrounding  areas.   Thus,  the  permanent  burial 
of  soils  would  be  a  direct  significant  impact,  because  of  the  resulting 
indirect  effects  on  visual  resources. 

The  conclusion  stated  above  that  permanent  soil  burial  would  cause 
significant  impact  is  based  on  a  worst-case  analysis  of  revegetation 
success  on  the  tailings  dam,  tailings  pond,  and  four  waste  disposal 
areas.   Since  there  are  uncertainties  regarding  eventual  reclamation 
plans,  particularly  with  regard  to  the  potential  water-holding  capacity 
of  tailings  and  waste  disposal  areas  to  be  revegetated,  a  worst-case 
premise  was  necessary.   If  it  is  assumed  that  the  tailings  and  waste 
disposal  areas  would  have  low  water-holding  capacity,  the  availability 
of  soil  materials  for  resoiling  becomes  critical.   The  depth  to  which 
soil  can  be  reapplied,  and  the  soil's  water-holding  capacity  are 
important  factors  which  influence  the  potential  for  revegetation  success. 
As  described  below,  limitations  in  the  quantity  and  quality  of  soil 
materials  to  be  salvaged  indicate  that  revegetation  failure  could  occur. 

As  specified  in  Chapter  1,  ACC  intends  to  salvage  6  to  12  inches  of 
soil  materials  from  the  area  of  the  tailings  pond  and  dike  (1,085  acres). 
If  12  inches  were  salvaged,  approximately  5,251,400  cubic  yards  of  soil 
would  be  available  for  future  reapplication  to  disturbed  sites.   This 
would  be  enough  soil  to  cover  the  tailings  pond  and  dam  and  the  four 
waste  rock  disposal  areas  to  a  depth  of  approximately  6  inches.   It  is 
possible  that  materials  on  the  surface  of  the  tailings  and  waste  disposal 
areas  would  in  themselves  have  revegetation  potential  or  that  experi- 
mental test  results  would  lead  to  development  of  techniques  to  allow  a 
successful  revegetation  program;  however,  this  is  currently  unknown. 

Assuming  that  tailings  and  waste  disposal  areas  would  provide  poor 
quality  plant  growth  materials,  only  6  inches  of  soil  material  would  be 
available.  Cook  et  al.  (1974)  state:  "...18  inch  depth  (of  soil)  is 
necessary  for  storage  of  water  to  field  capacity  that  is  received  during 
fall  and  winter.  Such  moisture  is  necessary  for  plants  to  survive  the 
dry  summer  months  that  frequently  prevail."   Based  on  this  general 
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premise,  and  given  the  arid  environment,  insufficient  soil  materials 
would  be  salvaged  to  achieve  successful  revegetation.   The  Stumble  soil 
series  which  comprises  the  majority  of  the  material  to  be  salvaged  has 
an  inherently  low  water-holding  capacity  (refer  to  series  description  in 
Chapter  2)  which  further  compounds  the  problem. 

Soil  Mixing 

As  noted  earlier,  soils  would  be  stripped  to  depths  of  6  to  12 
inches  from  the  area  of  the  tailings  pond  and  dam.   Thus,  Stumble  series 
soils  (approximately  94  percent)  and  Bluewing  series  soils  (approxi- 
mately 6  percent)  would  be  mixed  and  stored  in  the  stockpile.   Mixing  of 
soils  can  result  in  both  physical  and  chemical  changes  in  the  soils; 
however,  these  potential  changes  would  not  occur  to  an  extent  necessary 
to  affect  adversely  the  inherent  productivity  of  the  affected  soils: 

•  Stockpiling  would  unavoidably  mix  Stumble  and  Bluewing  soils. 
The  process  would  affect  soil  textures,  but  since  the  textures 
are  loamy  sand  or  sandy  loam,  reapplied  textures  should  retain 
either  of  these  designations. 

•  Stockpiling  and  redistribution  would  also  impact  soils  chemi- 
cally.  Laboratory  analyses  of  samples  taken  at  the  mine/mill 
site  (Table  2-1)  indicate  that  pH,  electrical  conductivity, 
and  other  chemical  attributes  of  affected  soil  horizons  are 
generally  within  acceptable  limits  and  would  not  be  adversely 
changed  by  mixing.   The  Clca  horizon  on  the  Bluewing  series 
has  high  SAR  values,  and  some  of  this  material  would  be  stripped. 
However,  the  negative  effects  of  this  horizon  would  be  effec- 
tively diluted  in  mixing. 

Disturbance  of  Soil  Surface 

The  surfaces  of  soils  affected  by  construction  and  operation  would 
be  disturbed,  potentially  resulting  in  changes  in  wind  and  water  erosion 
losses.   This  potential  would  be  highest  where  soils  are  stripped  and 
stored  in  a  soil  stockpile  and  where  soils  are  reapplied  during  revege- 
tation. Changes  in  erosion  rates  were  assessed  as  described  below. 

Specific  Assumptions  and  Analaysis  Guidelines.  In  order  to  assess 
potential  changes  in  erosion  losses  at  the  mine/mill  site,  assumptions 
were  made  regarding  revegetation  procedures.  It  is  known  that  ACC  will 
strip  6  to  12  inches  of  topsoil  from  the  area  to  be  occupied  by  the 
tailings  pond  and  embankment.  The  total  area  subject  to  soil  stripping 
operations  would  be  1,085  acres.  It  is  assumed  that  12  inches  of  soil 
would  be  stripped  and  salvaged. 

It  is  not  known  how  the  soil  would  be  reapplied  during  the  revege- 
tation process,  except  that  soil  materials  would  be  allocated  to  differ- 
ent areas  based  on  the  results  of  experimental  revegetation  efforts. 
Because  of  this  uncertainty,  it  was  assumed  that  only  the  following 
areas  would  be  resoiled  during  revegetation  efforts:   tailings  embank- 
ment; tailings  pond;  and  waste  rock  disposal  areas  (total  of  4).   This 
assumption  is  based  on  ACC ' s  plan  that  the  mine  pit  would  not  be  revege- 
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Lated  and  the  EIS  team's  belief  that  other  disturbed  areas  (e.g.,  roads, 
parking  areas,  mill  and  office  facility  locations)  could  be  revegetated 
without  application  of  soil  materials. 

Thus,  the  scenario  used  in  analyzing  impacts  to  the  soil  resources 
assumes  that  soil  materials  would  be  salvaged  as  noted  above,  evenly 
mixed  and  stored  in  the  soils  stockpile  during  mine/mill  operation,  and 
applied  equally  to  the  waste  disposal  areas,  tailings  pond,  and  tailings 
embankment  during  revegetation.   Within  the  scenario,  it  was  further 
assumed  that  chemical  or  other  stabilization  treatments  would  be  applied 
to  the  soil  in  the  stockpile  to  limit  wind  erosion  losses  and  that  a 
protective  mulch  would  be  applied  to  the  soils  after  reapplication. 
Both  of  these  measures  are  included  as  possible  practices  in  the  revege- 
tation guidelines  presented  in  Appendix  A. 

Using  this  scenario,  soil  erosion  losses  were  calculated  for  both 
wind  and  water.   Losses  were  calculated  as  tons  of  soil  lost  per  acre 
per  year  and  were  calculated  for  several  assumed  time  periods  during 
revegetation:   predisturbance ;  immediately  after  soil  application,  after 
mulch  application,  and  after  vegetative  cover  develops  to  one-half  of 
its  pre-disturbance  condition.   Wind  erosion  losses  were  calculated 
using  the  Universal  Soil  Loss  Equation  (U.S.D.A.,  Soil  Conservation 
Service  1976a).   The  equations  and  the  specific  assumptions  and  para- 
meters used  in  each  are  included  in  Appendix  C. 

It  should  be  noted  that  the  wind  erosion  equation  was  developed  as 
a  tool  for  selecting  applicable  conservation  practices  for  croplands  in 
the  midwest  and  Great  Plains  and,  as  such,  has  certain  limitations  as  a 
predictive  device.  Specifically  in  Nevada,  representatives  of  the  Soil 
Conservation  Service  feel  that  erosion  losses  predicted  using  the  equa- 
tion do  not  accurately  reflect  actual  conditions.  No  correction  factors 
exist  for  adjusting  the  results  and  the  magnitude  of  the  error  is  unknown. 
Thus,  values  predicted  for  wind  erosion  should  not  be  considered  "absolute", 
but  should  be  viewed  as  relative  indicators  of  erosion  losses. 

Impacts 

Results  of  the  analysis  for  water  erosion  are  presented  in  Table  3-1. 
Project-induced  water  erosion  would  occur  only  on  the  slopes  of  the 
tailings  dam  and  two  of  the  four  waste  disposal  areas.   Exposed  slopes 
(slopes  on  which  no  soil  conservation  measures  were  used)  would  be 
subject  to  water  erosion  losses  of  between  32  and  60  tons  per  acre  per 
year.   Although  the  effectiveness  of  the  straw  mulch  (assumed  in  the 
example)  as  an  erosion  inhibitor  would  gradually  decrease  over  time,  it 
is  reasonable  to  assume  that  application  of  other  water-erosion  control 
measures  (as  mentioned  in  Appendix  A)  would  limit  losses  to  levels  which 
would  not  inhibit  revegetation  success. 

Results  of  the  wind  erosion  analysis  are  presented  in  Table  3-2. 
The  predicted  losses  in  the  table  are  considered  to  be  higher  than  would 
actually  occur;  it  is  doubtful  that  current  losses  are  actually  190  tons 
per  acre  per  year.   However,  it  is  believed  that  the  relationships 
between  the  values  are  valid.   Although  erosion  losses  would  not  be 
greatly  different  from  naturally  occurring  (baseline)  conditions,  the 
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TABLE  3-1 

WATER  EROSION  RATES  ASSOCIATED  WITH  SEVERAL  REVEGETATION  SCENARIOS  FOR 

THE  MINE/MILL  COMPLEX 


Erosion  rates  (tons/acre/year)1 
Baseline   Exposed  Soil     Mulched  Revegetation 
(Current  (No  Conservation    Soil       (One-half 
Project  Component      conditions)2    practices)  completed)3 

Slopes  of  Waste 
Disposal  Area 

3  (NW  of  pit)  0.7        38.6  0.9        14.1 

Slopes  of  Waste 
Disposal  Area 

4  (SW  of  pit)  0.7        31.8  0.7        11.6 

Slopes  of  Tailings 

Dam  0.7        60.2  6.9        22.1 


Reference  "Specific  Assumptions  and  Analysis  Guidelines"  and  Appendix  C 

for  methodology  and  assumptions  utilized. 
2Current  water  erosion  is  very  low  in  the  alluvial  plain  because  of  nearly 

level  terrain.   Revegetated  areas  are  assumed  to  be  3:1  slopes.   Baseline 

conditions  are  for  Stumble  series. 
3Assumes  vegetation  canopy,  ground  cover,  and  herbage  production  are  one-half 

of  uncut  conditions. 
Source:   ERT  EIS  Team. 
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TABLE  3-2 

WIND  EROSION  RATES  ASSOCIATED  WITH  SEVERAL  REVEGETATION  SCENARIOS 

FOR  THE  MINE/MILL  COMPLEX 


Erosion  rates  (tons/acre/year)1 
Baseline   Exposed  Soil      Mulched  Revegetation 
(Current  (No  Conservation    Soil       (One-half 
Project  Component      conditions)2   practices)  completed)3 

Materials  Storage 

Yard  190         195  23         192 

Tailings  Dam  and 

Pond  190         195  25         194 

Waste  Disposal  Area  1 

(S  of  pit)  190         193  23         190 

Waste  Disposal  Area  2 

(N  of  pit)  190         195  26         192 

Waste  Disposal  Area  3 

(NW  of  pit)  190         195  26         192 

Waste  Disposal  Area  4 

(SW  of  pit)  190         195  26         192 


*As  noted  in  the  text,  Nevada  soil  scientists  do  not  feel  that  the  wind 
erosion  equation  gives  accurate  predictions  of  actual  loss  for  Nevada 
soils.   The  rates  given  are  believed  to  be  too  high.   The  relationships 
between  numbers  are  believed  to  be  valid.   Reference  "Specific  Assumption 
and  Analysis  Guidelines"  and  Appendix  C  for  assumptions  and  methodology 
utilized. 

2Baseline  conditions  are  for  Stumble  soil  series. 

3Assumes  vegetation  canopy,  ground  cover,  and  herbage  production  are  one- 
half  of  existing  conditions. 

Source:   ERT  EIS  Team. 
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losses  would  be  high  and  would  be  of  concern  because  of  the  limited 
amount  of  soil  material  available  for  reapplication. 

The  fact  that  there  is  less  soil  available  to  "blow  away"  empha- 
sizes the  need  to  reduce  wind  erosion  losses  below  naturally  occurring 
levels,  at  least  during  the  intial  stages  of  revegetation.  The  example 
use  of  mulch  presented  in  the  table  indicates  that  conservation  prac- 
tices would  be  effective  in  accomplishing  this,  and  as  indicated  in  the 
revegetation  guidelines  (Appendix  A),  would  be  a  necessary  part  of  the 
revegetation  program. 

230kV  Transmission  Line 

Soils  underlying  the  facility  locations  for  the  230kV  transmission 
line  would  be  impacted  through  construction  activities  -  tower  construc- 
tion, vehicle  operation,  etc.   Vegetation  removal  and  consequent  exposure 
to  erosive  forces  would  occur;  however,  significant  changes  in  soil 
productivity  would  not  occur  because  of  the  limited  areas  to  be  disturbed 
(98  acre  maximum)  and  the  expected  enforcement  of  numerous  measures  to 
(1)  limit  vegetation  clearing  and  (2)  assure  revegetation  included  in 
Chapter  1  (refer  to  Assumptions  4-13  in  this  Chapter).   Specific  impacts 
of  the  several  components  of  the  transmission  line  are  described  below. 

Access  Trail  and  Tower  Locations 

All  disturbed  sites  would  be  subjected  to  erosive  forces  due  to 
surface  denuding  during  construction.  The  most  erodible  soils  (Chapter  2) 
have  a  high  susceptibility  to  wind  erosion  and  moderate  susceptibility 
to  water  erosion.   Though  the  total  disturbance  would  be  approximately 
83  acres  for  the  access  trail  and  8  acres  for  tower  sites,  the  distur- 
bance at  any  one  site  constitutes  a  small  portion  of  an  acre.   Erosive 
forces,  though  active,  would  not  be  great.   The  small  exposed  field 
width  (i.e.,  disturbed  area)  and  existing  plant  cover  would  retard  wind 
erosion.   Limited  slopes  and  existing  plant  cover  would  retard  water 
erosion.   Therefore,  although  erosion  (particularly  wind  erosion)  would 
occur,  it  is  not  expected  to  greatly  surpass  existing  conditions  given 
the  level  of  disturbance. 

Switching  Station 

Soils  have  not  been  mapped  for  the  area  to  be  disturbed  by  con- 
struction of  the  switching  station.  A  general  reconnaissance  indicated 
few  differences  between  this  area  and  the  transmission  line  as  a  whole. 
Considering  this  fact,  it  is  assumed  under  worst-case  conditions  that 
range  seeding  suitabilities  of  the  soils  are  poor,  the  soils  are  not 
suited  to  irrigation,  wind-erosion  hazard  is  severe,  and  water  erosion 
hazard  is  moderate.   Approximately  4  acres  of  soil  would  be  disturbed  by 
construction  of  the  switching  station.   It  is  assumed  that  denuding  and 
leveling  of  surface  soil  materials  would  constitute  the  disturbance. 
Soils  would  be  subjected  to  erosive  forces  until  the  disturbed  area  is 
covered  by  a  gravel  layer  after  construction.   The  soils  would  also  be 
compacted  and  affected  chemically  if  a  soil  sterilant  were  used  to 
control  vegetation. 
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Materials  Storage  Yard 

The  materials  storage  yard  is  assumed  to  be  located  near  the  north- 
west corner  of  the  tailings  dam.   This  area  is  overlain  by  the  Stumble 
loamy  sand  and  Stumble  sand  soils  as  identified  by  the  on-site  soil 
survey. 

Approximately  3  acres  of  this  soil  would  be  denuded  to  varying 
degrees  by  the  use  of  this  area  as  a  materials  storage  yard.   Destruc- 
tion of  vegetation  would  expose  the  soils  to  wind  erosion.  Water  erosion 
is  not  considered  to  be  a  problem  given  the  slope  of  the  area.   Wind 
erosion  losses  would  be  high  based  on  the  high  erosion  hazard  of  the 
Stumble  soils,  but  would  be  temporary  since  revegetation  measures  des- 
cribed in  Appendix  A  would  be  initiated  after  completion  of  the  trans- 
mission line. 

EFFECTS  OF  IMPLEMENTING  ALTERNATIVE  1, 
WEST  SMOKY  VALLEY  TRANSMISSION  CORRIDOR 

Effects  of  this  alternative  on  soils  would  be  very  similar  to  those 
expected  to  result  from  the  Proposed  Action.   All  impacts  of  the  mine/ 
mill  complex  would  be  identical  to  those  previously  described.   Impacts 
of  the  transmission  line  would  differ  only  in  that  different  soils  would 
be  affected  and  the  total  area  of  disturbance  would  be  greater  (103  acres 
maximum)  due  to  the  increased  length  of  the  line. 

EFFECTS  OF  IMPLEMENTING  ALTERNATIVE  2, 
ALTERNATE  TOWER  STRUCTURES 

All  impacts  at  the  mine/mill  complex  would  occur  as  described  for 
the  Proposed  Action.   Impacts  on  the  transmission  line  routes  would  vary 
with  the  corridor  location  and  tower  structure  chosen,  but  would  not  be 
significant.   The  area  of  disturbance  required  for  the  several  options 
does  vary  somewhat  as  shown  in  Table  1-7,  but  the  maximum  difference 
between  any  of  the  structures  is  a  6  percent  increase  for  the  steel 
H-frame  tangent  over  the  proposed  wood  H-frame. 

EFFECTS  OF  IMPLEMENTING  ALTERNATIVE  3, 
ALTERNATIVE  CRUSHING/GRINDING  CIRCUIT  FOR  MINE/MILL  COMPLEX 

Effects  on  soils  would  be  identical  to  those  described  for  the 
Proposed  Action. 

EFFECTS  OF  IMPLEMENTING  ALTERNATIVE  4, 
NO  ACTION 

The  effects  of  the  230kV  transmission  line  described  for  the  Proposed 
Action  would  not  occur  under  this  alternative.   Effects  at  the  mine/mill 
complex  would  be  similar  to  those  incurred  with  the  Proposed  Action, 
except  that  the  area  in  which  soils  would  be  temporarily  buried  would  be 
increased  by  about  50  acres. 
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THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES 
OF  MAN'S  ENVIRONMENT  AND  THE  MAINTENANCE  AND 
ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

The  Proposed  Action  involves  a  short-term  commitment  of  resources 
for  the  development  of  the  mine/mill  complex  and  the  transmission  line 
facilities.   This  section  describes  the  relationship  between  this  short- 
term  use  of  the  environment  and  potential  future  long-term  uses.   Short- 
term  is  defined  as  the  life  span  of  the  mine/mill  facility  (20  years) 
plus  a  ten-year  recovery  period  in  which  abandonment  and  recovery  efforts 
would  be  completed  (30-year  total).   The  short  term  lasts  until  the  year 
2011.  Long  term  is  defined  as  the  future  after  the  year  2011. 

IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS 
OF  RESOURCES 

This  section  identifies  the  irreversible  and  irretrievable  commit- 
ments of  resources  resulting  from  the  Proposed  Action.  The  term  irrever- 
sible is  defined  as  use  that  is  incapable  of  being  reversed.   Once 
something  is  initiated,  it  would  continue.   The  term  irretrievable  means 
irrecoverable;  once  something  is  used  it  is  not  replaceable. 

Approximately  2,521  acres  of  soil  would  be  covered  during  project 
operation  and  construction  (by  mine  pit,  waste  disposal  areas,  tailings 
dam,  and  tailings  pond).  This  soil  would  be  irretrievably  lost. 
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CHAPTER  4 
LIST  OF  PREPARERS 

INTRODUCTION 


The  following  individuals  had  primary  responsibility  for  preparing 
the  technical  report.  Their  education,  project  responsibilities,  qualifi- 
cations, and  experience  are  summmarized  below. 

Environmental  Research  and  Technology,  Inc. 

STEPHEN  G.  LONG,  Reclamation  Biologist 

B.S.  in  Wildlife  Biology;  M.S.  in  Regional  Resource  Planning  with  emphasis 
in  Soil  Science/Reclamation,  Colorado  State  University 

Anaconda  Project:  Responsible  for  preparation  of  the  soils  portion 
of  the  EIS  and  reclamation  plan. 

Experience  includes  preparation  of  reclamation  plans  for  surface  mines, 
pipelines,  and  power  plants;  soil  characterization  and  analysis 
studies . 


JAMES  K.  BURRELL,  Soil  Scientist 

B.S.  in  Forest  Management,  Colorado  State  University 

Anaconda  Project:   Responsible  for  detailed  soil  survey  of  the  proposed 
mine/mill  complex. 

Experience  includes  classification,  mapping  and  interpretation  of  analy- 
tical soil  data  for  incorporation  into  mine  plans,  reclamation 
plans,  and  environmental  impact  assessments  for  projects  in  several 
western  states . 


WILLIAM  H.  HILTON,  Soil  Scientist 

B.S.  in  Environmental  Science,  Grand  Valley  State  College  (Michigan) 

Anaconda  Project:   Assist  in  completing  the  detailed  soil  survey  of  the 
proposed  mine/mill  complex. 

Experience  includes  mapping  and  classification  of  soils  for  a  county 
soil  survey  in  Michigan  as  well  as  for  several  mining  projects  in 
the  western  United  States. 
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JAMES  H.  NYENHUIS,  Soil  Scientist 

B.A.  in  History,  Psychology,  and  Speech,  Depauw  University;  M.A.  in 
Communication  Science  and  Candidate  for  M.A.  in  Physical  Geography 
and  Soil  Science,  Michigan  State  University. 

Anaconda  Nevada  Moly  Project:   Added  support  in  writing  of  the  Soils 

Technical  Report  and  in  calculating  present  and  projected  water  and 
wind  erosion  conditions  at  the  mine/mill  complex. 

Experience  includes  field  mapping  and  classification  for  a  U.S.  Depart- 
ment of  Agriculture  soil  survey  in  Michigan  and  several  mining 
projects  in  the  western  United  States. 


KIRK  D.  WINGES,  Manager,  Model  Applications  Section 

B.S.  in  Earth  and  Planetary  Science,  Massachusetts  Institute  of  Techno- 
logy; M.S.  in  Chemical  Engineering,  University  of  California. 

Anaconda  Project:  Calculate  wind  erosion  losses. 

Experience  includes  the  modeling  of  emissions  due  to  mining  operations 
electric  power  generation,  and  wind  erosion;  studying  the  diffusion 
of  emissions  from  anthropogenic  sources  and  developing  mathematical 
representations  for  the  behavior  of  these  processes. 
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CHAPTER  5 
CONSULTATION  AND  COORDINATION 


Consultation  and  coordination  for  this  soils  report  has  included 
meetings  and/or  telephone  conversations  with  various  federal  agencies 
and  a  private  consulting  firm.   The  following  specific  activities  have 
taken  place  as  part  of  this  program. 


Date 
9/24/79 


9/25/79 


9/26/79 


9/26/79 

10/5/79 
10/11/79 


10/12/79 


10/22/79 


10/23/79 


Activity 

Meeting  with  Bureau  of  Land  Management  (BLM) 
State  Office  individuals  involved  in  the  Anaconda 
Project.   Preliminary  development  of  existing 
soils  data  sources. 

Meeting  with  BLM  specialist  of  the  Battle  Mountain 
District  Office  (BLM)  to  ascertain  availability 
of  soils  data  from  Lander  and  Nye  Counties  and 
to  obtain  erosion  data. 

Meeting  with  Soil  Conservation  Service  (SCS) 
soil  scientist  of  the  Battle  Mountain  District 
Office  (SCS)  to  ascertain  availability  of  soils 
data  for  Lander  County. 

Meeting  with  SCS  District  Conservationist  in 
Tonopah  to  gather  available  soil  survey  data  for 
Nye  County. 

Order  revegetation  guidelines  from  the  SCS  State 
Office  in  Reno. 

Letter  to  and  telephone  conversation  with  the 
SCS  soil  scientist  of  the  Battle  Mountain  District 
Office  (SCS)  requesting  available  soils  data  for 
Lander  County. 

Letter  to  and  telephone  conversation  with  a 
private  consulting  firm  requesting  available 
soils  data.   (Firm  is  under  contract  to  the  SCS 
for  Lander  County.) 

Telephone  conversation  with  SCS  State  Office  in 
Reno  concerning  the  status  of  the  order  for 
revegetation  guidelines. 

Letter  received  from  private  consulting  firm 
stating  that  soils  work  in  the  Lander  County 
portion  of  the  Big  Smoky  Valley  has  not  yet 
begun  and  therefore  data  are  not  available. 
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10/25/79 


10/26/79 


Telephone  call  received  from  SCS  soil  scientist 
in  Battle  Mountain  District  Office  (SCS)  indi- 
cating that  available  soils  information  for  a 
small  portion  of  Lander  County  was  being  pre- 
pared and  will  be  sent. 

Telephone  conversation  with  SCS  District  Conser- 
vationist of  the  Tonopah  District  Office  (SCS) 
to  clarify  points  of  existing  soil  survey  and 
request  erosion  calculation  data. 


10/29/79 


Received  erosion  calculation  data  from  the  SCS 
District  Conservationist  of  the  Tonopah  District 
Office  (SCS). 


11/1/79 
11/1/79 


Consult  with  SCS  State  Office  to  obtain  I  and  K 
values  for  soil  series  at  mine/mill  site. 

Consult  with  BLM  State  Office  to  determine 
requirements  for  erosion  calculations  at  mine/ 
mill  site. 


11/2/79 


Consult  with  SCS  State  Office  to  determine  if 
there  were  existing  erosion  loss  data  for  natural 
conditions . 


11/2/79 


Consult  with  SCS  in  Tonopah  to  determine  if 
there  were  existing  erosion  loss  data  for  natural 
conditions . 


11/3/79 


Consult  with  Dr.  Paul  Tueller,  University  of 
Nevada,  for  information  concerning  time  required 
for  stabilization  of  disturbed  sites. 


11/13/79 


Consult  with  SCS  Arizona  State  Office  for  infor- 
mation concerning  time  required  for  stabili- 
zation, soil  depth  requirements,  and  general 
revegetation  techniques. 


In  addition,  the  following  BLM  personnel  reviewed  the  Draft  Soils 
Technical  Report:  Jerry  Harman,  Nevada  State  Office;  Calven  McKinlay, 
Battle  Mountain  District  Office. 
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CHAPTER  6 

APPENDIX  A 

REVEGETATION  GUIDELINES 

Introduction 

The  following  are  revegetation  guidelines  outlining  the  general 
procedures  which  can  be  applied  to  disturbed  areas  at  the  mine/mill 
site.   Various  guideline  specifics  such  as  species  selection,  site- 
specific  mulch  use,  irrigation  techniques,  etc.,  will  not  discussed  in 
great  detail  at  this  time.   These  specifics  will  be  formalized  when  the 
overall  mine  operation  plan  is  finalized  and  will  be  highly  dependent 
upon  the  results  of  revegetation  trials  conducted  on-site  under  varying 
conditions.   These  tests  will  be  conducted  throughout  the  life  of  the 
mine  in  the  form  of  test  plots.   Final  selection  of  revegetation  techni- 
ques will  also  be  influenced  by  observations  of  other  mining  operations 
within  the  region,  availability  of  materials  and  equipment,  and  an 
in-depth  survey  of  literature  developed  in  and  for  this  climatic  zone. 

The  area  will  be  reclaimed  according  to  the  post-mining  land  use 
objective  of  grazing  and  wildlife  habitat.  The  emphasis  of  reclamation 
techniques  to  be  instituted  is  centered  around  the  goals  of  retaining 
and  utilizing  to  best  advantage  incident  precipitation,  controlling 
erosive  forces,  and  managing  grazing  activities.  The  attainment  of 
these  goals  will  lead  to  the  return  of  the  area  to  its  premining  land 
use. 

Revegetation  techniques  can  be  divided  into  two  classes  for  the 
purposed  of  this  preliminary  report  -  those  that  are  applicable  over  the 
project  as  a  whole  (General)  and  those  that  are  applicable  to  individual 
project  components  (Specific).  General  techniques  include  soil  materials 
handling;  soil  reapplication;  seedbed  preparation;  fertilization;  methods 
of  seeding,  mulching,  weed  control,  and  maintenance.  Specific  techniques 
refer  to  practices  unique  to  each  component  of  the  project. 

General  Techniques 

Soil  Material  Handling 

Soil  materials  will  be  salvaged  from  the  tailing  pond  and  a  26-acre 
pre-strip  area  within  the  mine  pit.   Approximately  6-12  inches  of  soil 
will  be  removed  from  these  areas  for  use  as  seedbed  material. 

After  soil  materials  are  removed  from  the  construction  site,  they 
will  be  taken  immediately  to  a  designated  area  for  storage.  Stockpiles 
will  assume  as  low  a  profile  as  possible,  given  area  considerations,  to 
reduce  water  erosion  hazards  and  permit  the  establishment  of  protective 
vegetative  cover. 

Following  stockpiling,  the  stockpiles  will  be  stabilized.   Chemical 
adhesives  will  be  sprayed  over  the  stockpile  to  form  a  crust  which  will 
inhibit  soil  loss  from  erosive  forces.   This  technique  will  be  repeated 
as  needed  for  the  life  of  the  stockpile.   The  stabilization  system  may 
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also  incorporate  a  re/egetation  phase  including  fertilization,  seeding, 
and  mulching  in  combination  with  c\v   .ileal  treatments  for  long-term 
stabilization.   Inclusion  and  application  of  the  vegetation  stabiliza- 
tion phase  will  be  depi  rodent  on  a  detailed  analysis  of  equipment  and 
materials  available.   This  type  of  two-phase  system  has  been  used  suc- 
cessfully on  other  mining  operations  for  stabilization  purposes. 

Soil  Reapplication 

Soils  will  be  returned  to  disturbed  areas  that  are  to  be  revege- 
tated  immediately  prior  to  the  time  of  planting.   This  requirement  will 
be  waived  if  it  is  determined  that  fall  resoiling  and  seedbed  prepara- 
tion combined  with  fall  or  early  spring  seeding  is  desirable  for  revege- 
tation  success.   No  soil  materials  will  be  returned  unless  they  are  to 
be  promptly  revegetated.   Reapplication  operations  will  take  place  along 
the  contour  of  slopes,  if  possible,  or  perpendicular  to  the  prevailing 
wind  direction  in  the  case  of  level  areas.  Reapplied  soil  will  be  left 
in  a  loose  condition  to  aid  in  moisture  retention  and  decrease  wind 
losses . 

Seedbed  Preparation 

Seedbeds  will  be  cleared  of  all  large  rocks  and  other  debris  to 
facilitate  seeding.   Where  drilling  of  seed  will  be  accomplished,  the 
seedbed  will  be  left  in  a  smooth  condition  to  facilitate  seeding  oper- 
ations.  The  seedbed  will  be  packed  as  necessary  to  assure  a  firm  con- 
dition.  Where  broadcast  seeding  is  chosen,  the  seedbed  will  be  left  in 
a  roughened  condition  after  grading  to  facilitate  seeding.  Discing  or 
harrowing  will  be  performed  as  necessary  to  attain  this  condition.   Road 
construction  in  steeper  terrain  may  necessitate  the  construction  of 
steep  cut  faces.   On  slopes  which  are  inaccessible  to  machinery,  the 
slope  face  will  be  scarified  by  applicable  means  such  that  4  to  6  inches 
of  loose  geologic  material  exist  as  a  seedbed  (U.S.D.A.,  Soil  Conservation 
Service  1976b).   (On  steep,  hardrock  slope  faces,  slope-roughening 
techniques  may  not  be  successful  due  to  the  nature  of  the  geologic 
material . ) 

Consideration  will  be  given  to  utilizing  "gouging"  as  a  surface 
preparation  technique  for  level  areas  to  replace  those  techniques  asso- 
ciated with  drill  seeding.   This  surface  preparation  technique  has  been 
developed  as  a  method  of  increasing  the  moisture  retention  capabilities 
of  seedbeds  in  arid  environs.   A  special  implement  is  drawn  across  the 
seedbed  resulting  in  depressions  in  the  seedbed  which  accumulate  incident 
moisture  and  provide  a  more  amenable  microenvironment  for  establishing 
species.   Selection  of  this  technique  will  be  based  on  an  evaluation  of 
success  levels  of  other  mines  with  similar  environments  and  the  compati- 
bility of  this  technique  with  other  revegetation  activities  (shrub 
planting,  irrigation,  etc.)  to  be  applied  to  disturbed  areas. 

All  seedbed  preparation  operations  will  take  place  on  slope  con- 
tours or,  in  the  case  of  level  areas,  perpendicular  to  the  prevailing 
wind  direction.   All  operations  will  be  applied  immediately  prior  to 
seedi  ng. 
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Fertilizing 

All  areas  to  be  revegetated  will  be  fertilized.   Amounts  of  ferti- 
lizer to  be  added  will  be  calculated  from  soil  tests  made  prior  to  soil 
reapplication.   Lab  analyses  will  be  conducted  for  nitrate-nitrogen, 
organic  matter,  available  phosphorus,  soluble  potassium,  and  the  appro- 
priate micronutrients . 

When  drilling  seed,  fertilizer  materials  (except  nitrogen)  will  be 
banded  during  the  seeding  operation.   In  some  cases,  depending  on  soil 
tests,  broadcasting  of  fertilizers  may  also  be  applicable.   When  broad- 
cast seeding,  fertilizers  will  be  applied  to  the  soil  surface  prior  to 
seeding  and  worked  into  the  soil  surface  by  discing,  harrowing,  or 
raking  on  the  contour  or  perpendicular  to  the  prevailing  wind  direction. 
All  nitrogen  applications  will  be  made  by  broadcasting  during  the  second 
growing  season.   Depending  on  the  amount  of  soil  to  be  reapplied  and 
other  factors,  endomycorrhyza  associations  may  need  to  be  added  to 
reclaimed  areas. 

Methods  of  Planting 

Planting  of  grass  species  and  shrub  species  to  be  established  by 
seed  will  be  accomplished  by  one  of  two  methods.   Drill  seeding  will  be 
chosen  for  use  where  slopes  permit  machinery  access  and  the  disturbed 
area  is  of  a  size  and  configuration  amenable  to  this  technique.  Drilling 
will  be  accomplished  by  using  a  heavy-duty  range  drill  equipped  with 
seedbox  agitators,  double-disc  furrow  openers  with  depth  control  bands, 
seed-metering  device,  and  packer  wheels.   Row  spacing  will  be  determined 
after  species  are  selected.   Depth  of  seeding  will  be  one-half  to  three- 
quarters  of  an  inch.   (U.S.D.A.,  Soil  Conservation  Service  1971a). 
Drill  seeding  will  take  place  on  the  contour  or  perpendicular  to  the 
prevailing  wind  direction.   Broadcast  seeding  will  take  place  on  all 
areas  not  accessible  to  a  drill.   Seeds  will  be  evenly  broadcast  over 
prepared  slopes.   Broadcasting  will  be  completed  by  hand  or  with  a 
hydroseeder.   The  use  of  a  hydroseeder  will  be  critically  evaluated 
since  the  water  carrier  may  induce  premature  seed  germination.   This 
could  result  in  an  unsuccessful  seeding  oA eration  if  a  dormant  seeding 
was  being  attempted.   Following  broadcasting,  the  seeded  areas  will  be 
lightly  scarified  to  cover  the  seed  unless  mulching  activities  will 
adequately  cover  the  seed.   Species  will  be  selected  from  Tables  A-l  and 
A-2  (Adapted  from:   Kilpatrick  et.  al.  1978).   Only  certified  seed  will 
be  used  if  it  can  be  obtained.  Seeding  will  be  accomplished  only  during 
recognized  planting  seasons.  Late  fall  is  generally  recommended  (Kilpatrick 
et.  al.  1978)  so  as  to  take  advantage  of  winter  moisture  during  the 
spring  establishment  period.  Planting  at  the  project  site  will  take 
place  during  this  time  period  if  at  all  possible.  Early  fall  and  spring 
plantings  are  also  acceptable,  but  are  not  as  desirable  as  late  fall 
plantings . 

Planting  rates  will  be  calculated  for  drill  seeding  based  (1)  on 

the  percentage  of  the  mixture  comprised  by  each  species,  times  (2)  the 

pure  planting  rate  for  each  species  (PLS) .  Rates  for  broadcasting  will 
be  at  least  double  the  drill-seeding  rate. 
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TABLE  A-l 
GRASS  AND  FORB  SPECIES  ADAPTED  TO  THE  ANACONDA  SITE 


Species 


Scientific  Name 


Minimum  Precipitation 
Requirement  in  Inches 


Grasses 

Alkali  sacaton 
Beardless  wheatgrass 
Canby  bluegrass 
Crested  wheatgrass 
Desert  wheatgrass 
Galleta 

Indian  ricegrass 
Sand  dropseed 
Siberian  wheatgrass 
Squirrel  tail 
Streambank  wheatgrass 

Forbs 

Australian  saltbush 


Sporobolus  airoides 
Agropyron  inerme 
Poa  canbyi 
Agropyron  cristatum 
Agropyron  desertorum 
Hilaria  jamesii 
Oryzopsis  hymenoides 
Sporobolus  cryptandrus 
Agropyron  sibiricum 
Sitanion  hystrix 
Agropyron  riparium 


Atriplex  semibaccata 


6-8 

8-10 

8-10 

8-10 

8-10 

8-10 

6-10 

8-10 

8-10 

6-10 

8-10 


8-10 


Adapted  From:  Kilpatrick,  H.  M.,  G.  Mullings,  F.  F.  Peterson,  E.  Naphan, 
R.  E.  Eckert,  N.  R.  Ritter,  J.  McWilliams,  D.  A.  Klebenow.   1978. 
Conservation  plantings  for  rangeland,  windbreaks,  wildlife,  soil  con- 
servation service.  Reno,  Nevada.  24  pp. 
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TABLE  A- 2 
SHRUB  AND  TREE  SPECIES  ADAPTED  TO  THE  ANACONDA  SITE 


Species 


Scientific  Name 


Shrubs 

Big  sagebrush 

Bitterbrush 

Black  greasewood 

Black  sagebrush 

Cliff rose 

Ephedra 

Fourwing  saltbrush 

Rubber  rabbitbrush 

Shadscale 

Tree 

Salt  cedar 


Artemisia  tridentata 
Pursia  tridentata 
Sorcobatus  vermiculatus 
Artemisia  nova 
Cowania  stansburiana 
Ephedra  spp . 
Atriplex  canescens 
Chrysothamnus  nauseosus 
Atriplex  confertifolia 


Tamarix  spp 


Adapted  In  Part  From:   Kilpatrick,  H.  M. ,  G.  Mullings,  F.  F.  Peterson, 
E.  Naphan,  R.  E.  Eckert,  N.  R.  Ritter,  J.  McWilliams,  D.  A.  Klebenow. 
1978.   Conservation  plantings  for  rangeland,  windbreaks,  wildlife,  soil 
conservation  service.   Reno,  Nevada.   24  pp. 
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Planting  of  shrub  seedlings  may  occur  on  some  disturbed  areas.   If 
utilized,  shrub  seedlings  will  be  planted  as  follows: 

Species  will  be  selected  from  Table  A-2.   Either  bare-root  or 
potted  (e.g.  in  cans  or  tubes)  plants  will  be  considered  acceptable,  but 
potted  plants  will  be  preferred  if  supplies  are  adequate.   Bare-root 
stock  will  be  1  to  3  years  old  and  potted  plants  will  be  acceptable  if  1 
year  old.   Delivery  date  will  be  set  as  close  to  the  time  of  planting  as 
possible.   Stock  will  be  protected  from  drying  out  until  planting  is  to 
begin.   Only  stock  in  good  condition  will  be  accepted  for  delivery.  A 
mechanical  planter  will  be  used  according  to  the  manufacturer's  specifi- 
cations.  After  planting,  each  seedling  will  be  watered  (U.S.D.A.,  Soil 
Conservation  Service  1976a) . 

Where  a  mechanical  planter  is  not  used,  hand-planting  will  be 
accomplished.   For  each  seedling  a  hole  will  be  dug  large  enough  to 
accept  the  root  system  and  the  seedling  will  be  planted  such  that  the 
root  collar  is  just  under  the  back  fill  surface. 

A  small  amount  of  slow-release  fertilizer  will  be  added  to  the 
planting  hole.   The  hole  will  then  be  backfilled  and  the  soil  firmed 
around  the  seedling  creating  a  depression  or  "dish"  to  aid  in  moisture 
accumulation.   Each  planting  will  be  watered  after  backfilling.  Planting 
will  be  accomplished  in  a  random  fashion  except  when  species  are  planted 
in  gouged  areas.   (U.S.D.A.,  Soil  Conservation  Service  1971a;  U.S.D.A., 
Soil  Conservation  Service  1976a.) 

Planting  of  stock  will  take  place  during  the  dormant  period  in 
either  late  fall  or  early  spring  (U.S.D.A.,  Soil  Conservation  Service 
1971b). 

Mulching  and  Cover  Crops 

All  slopes  3:1  or  steeper  will  be  mulched.  All  level  areas  will  be 
mulched  if  supplies  of  mulch  can  be  obtained.   Mulching  is  considered 
essential  for  aiding  revegetation  and  controlling  erosion  on  slopes  and 
is  strongly  suggested  for  level  terrain  in  Nevada  (U.S.D.A.,  Soil 
Conservation  Service  1976a). 

On  level  to  gentle  slopes,  straw  will  be  applied  after  seeding  at 
the  rate  of  two  tons  per  acre  or  to  approximately  80  to  90  percent 
ground  cover  (Cook  et.  al.  1974).   It  may  be  applied  by  hand  or  with  a 
blower.   Blown  mulch  will  not  be  chopped  so  fine  as  to  inhibit  crimping 
and/or  effectiveness.   The  straw  will  be  crimped  in  perpendicular  to  the 
prevailing  wind  direction  to  prevent  wind  losses.   Crimping  will  be  done 
with  a  disk  (notched  coulters  if  available)  with  the  blades  set  straight 
so  that  the  straw  is  crimped  to  a  depth  of  2  to  4  inches.   Hydromulching 
with  wood  fiber  may  be  utilized  to  control  erosion  on  slopes  3:1  or 
steeper.   The  fiber  mulch  will  be  applied  to  the  slope  after  seeding  at 
a  rate  suggested  by  the  manufacturer.   A  tackifier  will  be  applied  over 
the  wood  fiber  to  increase  bonding  among  fibers.   Seeding  will  not  be 
included  with  the  mulch. 
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Other  mulching  methods  may  alternately  be  considered  for  use  in 
lieu  of  hydromulching,  given  site  considerations  (primarily  wind  erosion 
potential)  and  the  availability  of  hydromulching  equipment.  Broadcast 
straw  anchored  by  netting  or  tackifiers  is  a  possibility  as  are  erosion 
control  blankets.   Gravel  or  cobble  mulches  will  also  be  considered.   An 
analysis  and  selection  of  the  appropriate  mulch  materials  will  be  made 
during  finalization  of  the  site-specific  revegetation  plan  according  to 
site-specific  conditions  and  economic  considerations. 

Planting  annual  cover  crops  will  also  be  considered  as  a  means  of 
surface  stabilization.   This  technique  is  frequently  used  as  a  more 
economical  method  of  surface  stabilization  than  mulching  when  climatic 
and  erosion  hazard  conditions  allow.   In  arid  areas  such  as  the  project 
site,  this  method  is  more  commonly  used  with  an  irrigation  system  but 
may  be  appropriate  under  dryland  conditions  on  seedbed  materials  with 
sufficient  waterholding  capacity.   The  feasibility  of  this  technique 
will  be  assessed  on  the  basis  of  erosion  hazards,  seedbed  moisture 
relationships,  and  ease  of  plant  establishment. 

Weed  Control 

The  necessity  of  establishing  a  weed  control  program  has  not  yet 
been  determined.  However,  due  to  the  limited  amount  of  rainfall  in  some 
areas,  competition  for  available  moisture  from  weeds  in  permanent  plant- 
ings must  be  negated  if  such  competition  would  occur.  Where  necessary  a 
weed  control  program  would  be  established  after  consultation  with  the 
District  Conservationist  of  the  Soil  Conservation  Service.  Only  approved 
herbicides  would  be  used. 

General  Maintenance 

To  insure  proper  revegetation,  maintenance  of  the  reclaimed  areas 
will  be  provided  since  several  years  may  be  required  to  achieve  revege- 
tation. 

Inspection  of  all  reclaimed  areas  will  be  made  in  March,  July,  and 
November  of  each  year  until  the  reclaimed  areas  become  stabilized  and 
reclamation  objectives  are  met. 

A  yearly  maintenance  application  of  nitrogen  fertilizer  will  be 
applied  as  needed  to  the  area  until  the  maintenance  program  is 
terminated . 

Where  slides,  slips,  slumps,  and  other  erosion  problems  occur  on 
reclaimed  areas,  these  conditions  will  be  remedied  as  soon  as  logistical 
considerations  allow.  The  repaired  areas  will  be  regraded,  fertilized, 
seeded,  and  mulched  again,  if  necessary.  Inspections  will  be  increased 
to  one  every  week  where  major  failures  occur  and  continued  at  this  rate 
until  the  problem  is  solved. 

Where  herbaceous  seeding  attempts  have  failed,  the  area  will  be 
fertilized,  seeded,  and  mulched  at  the  proper  time  as  is  necessary  to 
provide  for  adequate  vegetative  cover. 
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If  nutrient  deficiency  symptoms  develop  on  revegetated  areas,  this 
condition  will  be  resolved  by  adding  the  deficient  nutrient  in  the 
proper,  agriculturally  accepted  method. 

Where  rodent  or  large  mammal  populations  endanger  the  success  of 
planting,  animal  control  will  be  practiced  until  species  become  estab- 
lished.  The  District  Conservationist  will  be  asked  to  participate  in 
designing  a  program  to  eliminate  this  problem.   Fencing  of  revegetated 
areas  will  be  considered  for  use  if  no  other  method  of  inhibiting  grazing 
and  associated  disturbances  can  be  found. 

Special  Techniques 

Erosion  Control 

On  steep  slopes,  though  water  erosion  is  not  expected  to  be  a 
year-long  problem  at  the  project  site,  steps  will  be  taken  to  minimize 
the  damage  to  slopes  which  could  result  from  high  intensity  seasonal 
rains.   A  diversion  or  berm  will  be  created  at  the  crest  of  each  slope 
to  prevent  runoff  from  traversing  slope  faces.   The  crest  and  toe  of 
each  slope  will  be  rounded  during  grading  to  inhibit  erosion  and  slope 
failure  (Brammer  1978).   If  necessary,  small  earth  berms  will  be  con- 
structed parallel  to  the  contour  on  slope  faces  after  resoiling  to  break 
soil  length.   Slopes  may  also  be  contour  terraced,  furrowed,  or  trenched 
to  trap  surface  moisture.   Indraws  and  gulches,  erosion  control  devices, 
may  be  necessary  to  control  short-term,  high  volume  surface  runoff. 

Slopes  which  are  parallel  to  the  prevailing  wind  direction  could 
experience  erosional  loss  if  winds  are  sufficient  to  significantly 
degrade  applied  mulch  materials.   Where  mulch  is  lost  and  it  appears 
that  subsequent  mulch  applications  will  also  be  lost  without  additional 
protection,  two  additional  procedures  will  be  considered  for  application. 
Snow  fences  can  be  erected  at  calculated  intervals  on  slopes  perpendi- 
cular to  the  prevailing  wind  direction.   These  would  serve  as  "mechanical 
windbreaks"  to  decrease  erosional  loss.   The  possibility  of  establishing 
living  windbreaks  will  also  be  given  consideration.   Adaptable  tree  or 
large  shrub  species  can  be  planted  in  windbreak  fashion  to  achieve  wind 
erosion  control.   Species  would  be  planted  as  described  previously  for 
shrubs.   Salt  cedar  has  been  used  with  success  for  this  purpose  on  other 
disturbed  areas  in  this  region  (Garrison  1979)  . 

Level  Surfaces 

Water  erosion  is  not  expected  to  be  a  problem  which  would  signif- 
icantly degrade  level  surfaces  which  are  resoiled  and  seeded.  However, 
wind  erosion  could  be  a  significant  problem  on  areas  with  establishing 
vegetation.  Where  wind  erosion  presents  a  problem  to  plant  establish- 
ment and  cannot  be  remedied  by  more  simplistic  means,  snow  fences  will 
be  erected  at  calculated  intervals;  or,  tree/shrub  windbreak  plantings 
will  be  established  to  decrease  wind  speed  across  the  seeded  area.  The 
area  will  be  graded  such  that  hummocks  or  small  hills  susceptible  to 
erosion  do  not  exist. 
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Where  areas  are  to  be  reclaimed  on  a  yearly  basis,  reclamation  will 
begin  on  the  windward  side  of  the  disturbed  area.   This  will  prevent 
possible  "sandblasting"  of  emerging  seedlings  downwind  of  a  newly  resoiled 
area.   This  technique  could  also  be  of  benefit  in  creating  a  wind  barrier 
(vegetative  and/or  mechanical)  for  succeeding  areas  to  be  reclaimed 
downwind  from  a  stabilized  area. 

Access  Road  Revegetation 

Following  abandonment  of  the  mine/mill  site  roads  and  prior  to  the 
recognized  planting  seasons,  any  road  surfacing  materials  which  would 
interfere  with  revegetation  will  be  removed.   Following  removal,  the 
road  surface  will  be  ripped  to  a  depth  of  2  feet.   The  surface  will  then 
be  disced  to  break  up  large  clods.   Any  large  rocks  which  would  interfere 
with  subsequent  operations  will  be  removed.   Soil  materials  will  then  be 
applied.   After  soil  application,  berms  will  be  constructed  on  the  road 
surface,  perpendicular  to  the  roadway,  to  limit  the  possibility  of 
erosion  along  the  road  surface.   The  spacing  and  height  of  berms  will  be 
calculated  prior  to  road  revegetation.   Revegetation  will  then  be  com- 
pleted as  described  under  "General  Techniques." 

Mill  and  Facilities  Sites 

With  the  limited  precipitation,  it  will  be  necessary  to  remove  all 
structures  and  floor  slabs  to  achieve  a  soil  base  suitable  for  revege- 
tation.  Foundations  will  be  removed  below  the  surface  and  the  holes 
will  be  backfilled.  The  areas  will  be  graded,  contoured,  and  resoiled. 

On  all  areas  which  were  compacted  due  to  construction  or  travel, 
ripping,  discing,  and  grading  will  be  accomplished  as  described  under 
"Access  Road  Revegetation"  above.  Revegetation  will  then  be  completed 
using  techniques  described  under  "General  Techniques."  Spilled  oil  or 
other  chemicals  that  may  inhibit  revegetation  will  be  removed  and  dis- 
posed of  in  a  proper  disposal  site. 

Tailings  Pond 

Two  methods  for  revegetating  the  tailings  pond  at  the  project  site 
are  possible  at  this  time:   coverage  with  native  soil  materials  prior  to 
initiating  revegetation  and  direct  ameliorization  and  revegetation  of 
raw  tailings . 

Limited  information  available  at  the  present  time  (Dean  et.  al. 
1971)  indicated  that  even  a  small  covering  (4  inches)  of  soil  over 
tailings  will  result  in  acceptable  revegetation  initially.   Intuitively, 
larger  amounts  of  soil  placed  over  tailings  would  increase  the  chances 
of  long-term  vegetative  success.   Additional  literature  review  must  be 
conducted  concerning  the  depth  of  soil  required. 

Acceptable  revegetation  of  raw  copper  tailings  have  been  reported 
(Ludeke  1973)  utilizing  a  compendium  of  techniques  to  ameliorate  the 
negative  properties  of  the  tailings.  Required  techniques  include: 
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•  removing  excessive  salts  and  heavy  metal  phytotoxicants , 

•  consolidating  sandy  soil  to  minimize  wind  erosion,  and 

•  adding  organic  matter  to  the  raw  tailings  materials. 

The  chemical-vegetative  procedure  (Dean  et.  al.  1974)  of  stabi- 
lizing mine  tailings  developed  by  the  U.S.  Bureau  of  Mines  may  also  be 
applicable  to  the  project  site.   This  procedure  combines  seeding  with 
adapted  species,  applying  chemical  soil-binding  agents,  and  irrigation 
for  the  direct  ameliorization  of  tailing  materials.   Reports  of  success 
have  been  favorable  under  various  conditions. 

Other  authors  (Nielson  and  Peterson  1972)  indicate  that  irrigation 
should  be  considered  necessary  for  successful  plant  establishment  and 
perhaps  for  some  years  after  to  ensure  vegetative  cover. 

Irrigation 

At  this  time,  the  extent  to  which  irrigation  will  be  applied  to 
revegetated  areas  has  not  been  identified.   The  final  decision  will  be 
based  upon  consideration  of  equipment  availability,  adequacy  of  water 
sources,  economic  feasibility,  and  necessity  in  terms  of  plant  growth. 

Anaconda  will  investigate  various  available  irrigation  systems. 
Regardless  of  the  system  eventually  chosen,  should  irrigation  be  con- 
sidered desirable,  judicious  water  application  will  be  practiced.  Only 
water  sufficient  to  aid  in  the  establishment  of  seedlings  and  growth 
through  periods  of  soil  moisture  depletion  will  be  applied.  The  use  of 
irrigation  techniques  will  not  influence  species  selection.  Plant  species 
not  adapted  to  climatic  conditions  at  the  site  will  not  be  planted  since 
irrigation  would  be  discontinued  after  plant  establishment  and  soil 
stabilization. 
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APPENDIX  B 

DATA  COLLECTION  METHODS 

Mine/Mill  Complex 

The  methodology  followed  during  the  detailed  soil  survey  of  the 
mine/mill  complex  site  reflected  standard  technique  and  procedures  of 
the  National  Cooperative  Soil  Survey.   Both  field  mapping  and  sampling 
for  laboratory  analysis  were  completed  to  provide  input  into  the  soils 
report. 

Mapping 

The  study  area  was  first  examined  in  a  cursory  manner  to  familiar- 
ize the  soil  scientists  with  the  physical  characteristics  of  the  area 
and  to  become  familiar  with  mapping  units  previously  identified  by  Soil 
Conservation  Service  (SCS)  mapping.  Following  this  orientation  survey, 
a  high  intensity  soil  survey  was  conducted  on  those  areas  which  are 
proposed  to  be  disturbed  by  mining  and  associated  activities. 

Soil  profiles  were  exposed  as  necessary  to  determine  the  nature  and 
extent  of  soils  present  on  the  study  area.   Pits  were  hand-dug  to  depths 
of  about  25-inches  to  expose  genetic  horizons  and  portions  of  the  sub- 
strata in  some  cases.   Below  the  25-inch  depth,  the  soils  were  examined 
by  means  of  a  hand-held  auger  to  a  minimum  of  50  inches  or  bedrock, 
whichever  was  shallower.   Each  soil  profile  then  was  characterized  and 
correlated  with  available  SCS  series  criteria. 

Series  phases  were  delineated  on  the  basis  of  slope,  surface  tex- 
ture, volume  of  coarse  fragments,  or  reaction  class.   Small  areas  of 
steeper  or  flatter  slopes  or  slightly  different  surface  textures  were 
included  in  the  phase  mapping.   After  determining  the  soil  series  and 
phase  to  which  each  profile  belonged,  the  soil  phase  boundaries  were 
determined  throughout  their  length  in  the  field  by  means  of  additional 
test  holes  and  by  analysis  of  relative  landscape  position,  parent 
materials,  and  vegetative  indicators.   The  soil  boundaries  were  then 
delineated  on  aerial-photo  base  map,  and  a  minimum  of  one  profile  per 
soil  phase  was  sampled  for  laboratory  analysis. 

Sampling 

A  minimum  of  one  profile  was  sampled  for  each  soil  phase  present  on 
the  survey  site.   One  2-quart  sample  was  taken  to  represent  each  natural 
soil  horizon  or  contrasting  layer  within  the  depth  to  60  inches  or 
bedrock. 

The  physical,  and  where  possible,  chemical  nature  of  each  horizon 
within  the  sampled  profile  was  described  and  recorded  in  the  field  using 
standard  SCS  survey  techniques.   Among  the  properties  determined  were 
relative  position  of  soil  horizons;  depth  and  thickness  of  horizons; 
soil  color;  structure;  texture;  dry;  moist,  and  wet  consistencies; 
coarse  fragment  content;  depth  and  abundance  of  roots;  effervescence 
with  0.1N  HC1;  and  type  of  horizon  boundary.   Slope,  physiographic 
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position,  internal  drainage,  depth  to  rock  or  water  table,  or  salt  or 
alkali,  and  vegetation  were  also  described  for  each  sample  site.  The 
sampling  site  location  and  number  were  then  plotted  on  the  field  map. 

Samples  were  taken  with  either  a  spade  or  hand  auger.  The  sampled 
soil  material  was  placed  in  clean,  labeled,  polyethylene  plastic  bags, 
and  was  kept  cool  and  as  dry  as  possible  to  limit  chemical  changes.  At 
the  end  of  the  sampling  program,  the  air-dried  samples  were  delivered  to 
Front  Range  Environmental  Laboratories  in  Fort  Collins,  Colorado,  for 
the  appropriate  soils  analyses. 

Sample  analyses  conducted  included: 


pH  (paste) 

Electrical  conductivity  (EC)  in  mmhos/cm 

Saturation  percentage 

Calcium  (Ca)  in  meq/1 

Magnesium  (Mg)  in  meq/1 

Sodium  (Na)  in  meq/1 

Sodium  adsorption  ratio  (SAR) 

Percent  organic  matter  (OM) 

Percent  sand 

Percent  very  fine  sand 

Percent  silt 

Percent  clay 

Texture 

Percent  gravel 


Transmission  Corridors 

The  portion  of  the  soils  report  concerning  the  transmission  corri- 
dor was  based  on  existing  information  developed  by  the  SCS  and  the 
Bureau  of  Land  Management  (BLM) . 

During  meetings  and  interviews  at  the  BLM  State  Office  (September 
24,  1979),  BLM  Battle  Mountain  District  Office  (September  25,  1979),  SCS 
Battle  Mountain  District  Office  (September  26,  October  11,  and  25, 
1979),  and  the  SCS  Tonopah  District  Office  (September  27,  1979),  appli- 
cable existing  soils  data  were  identified  and  collected  for  analysis. 
Contact  was  also  made  with  private  consulting  firm  (October  12,  1979) 
under  contract  with  the  SCS  to  determine  the  availability  of  soil  survey 
information  in  the  northern  portion  of  the  Big  Smoky  Valley  in  Lander 
County. 

For  the  portion  of  the  corridors  in  Nye  County,  the  "Soil  Survey  of 
Big  Smoky  Valley  Area"  (Candland  1979,  unpublished)  was  analyzed  for  the 
appropriate  soils  information.   This  survey  was  completed  by  the  SCS. 
Soils  in  the  Great  Smoky  Valley  were  mapped  at  the  association  level. 
Soil  association  "units"  were  described  and  series  descriptions  (including 
representative  profile  descriptions)  were  included  in  the  unpublished 
report.   This  material  was  obtained  from  the  SCS  District  Office  in 
Tonopah. 
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Soil  survey  information  for  Lander  County  is  limited  as  the  soil 
survey  is  still  in  progress.   Soils  information  from  the  Nye-Lander 
County  line,  north  for  approximately  5  to  6  miles,  was  obtained  from  the 
SCS  District  Office  in  Battle  Mountain.   Soil  boundaries,  were  traced 
onto  overlays  by  the  SCS  soil  scientist  and  forwarded  to  ERT  for  analysis. 
Mapping  unit,  soil  series,  and  representative  profile  descriptions  were 
also  provided.   North  of  this  area,  no  soil  mapping  exists.   A  private 
consulting  firm  is  under  contract  to  the  SCS  to  complete  the  soil  mapping. 
Weather  permitting,  data  from  this  survey  could  be  ready  for  analysis  by 
December  1979 . 


B-3 


APPENDIX  C 

ASSUMPTIONS  USED  IN  CALCULATING  SOIL  EROSION  LOSSES 

Calculations  of  soil  erosion  losses  for  the  revegetation  scenarios 
presented  in  Chapter  3  required  use  of  many  assumptions,  since  the  exact 
future  conditions  are,  of  course,  unknown.   Specific  assumptions  for 
wind  and  water  erosion  are  explained  below.   General  assumptions  used  in 
both  sets  of  calculations  were  as  follows: 

•    Stumble  and  Bluewing  soils  would  comprise  the  soils  for  reap- 
plication.   Both  would  be  stripped  to  a  depth  of  12  inches. 
Stumble  soils  would  be  stripped  from  1085  acres  and  Bluewing 
from  61.   Some  Pintwater  soils  would  be  stripped  (28  acres) 
but  were  not  included  because  of  the  very  small  amount  to  be 
taken  (predicted  that  only  6  inches  would  be  stripped) . 

The  soils  in  the  stockpile  would  be  evenly  mixed. 

Assumed  400  pounds  per  acre  herbage  production  under  natural 
conditions . 

Soil  I  and  K  factors  are  weighted  averages. 

Slope  lengths  for  water  erosion  are  weighted  averages. 

It  was  assumed  that  all  exposed  areas  were  flat  except  for 
the  slopes  of  the  tailings  dam  and  waste  disposal  areas 
(assumed  3  to  1  slope). 

Wind  Erosion 

Wind  erosion  losses  were  calculated  using  the  wind  erosion  equation 
developed  by  Woodruff  and  Siddoway  (1965). 

The  equation  is  Soil  Loss  =  I'K'C'L'V, 

where:     I'  =  soil  erodibility 

K'  =  soil  ridge  roughness  factor 

C  =  climatic  factor  =  1.5  (150  for  Tonopah,  Nevada), 

V  =  vegetation  cover  variable  and 

L'  =  complex  function  of  field  width, 

"I"  values  were  determined  using  a  weighted  average  of  the  following 
values : 

Bluewing  -  0-3   inches  =  80;  3-12  inches  =  40 
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•    Bluewing  Series  -R-  15;  K-0.24;  LS-  1.0;  C-0.20 
(25%  canopy  and  20%  cover);  P  -  1. 

Specific  factors  used  in  each  revegetation  scenario  are  listed  in 
Table  C-2. 
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CHAPTER  7 
GLOSSARY 


This  limited  glossary  was  compiled  with  the  intent  of  assisting  the 
general  reader,  rather  than  the  technician,  with  the  terminology  utilized 
in  this  report.  Therefore,  the  Summary  sections  were  the  primary  sources 
of  words  and  terms  presented  in  this  listing. 

ALLUVIUM  -  General  term  for  all  detrital  material  deposited  or  in  transit 
by  streams,  including  gravel,  sand,  silt,  clay,  and  all  variations 
and  mixtures 

AVAILABLE  WATER  CAPACITY  -  The  amount  of  water  held  by  soil  that  is 

available  to  plants.   The  average  available  water  capacity  per  foot 
of  depth  (inches/foot)  and  the  total  average  water  capacity  to  60 
inches  or  hardpan  or  bedrock  are  both  important  criteria  in  place- 
ment of  soils  in  the  land  capability  classification. 

COLLUVIUM  -  Deposit  of  rock  fragments  and  soil  material  accumulated  at 
the  base  of  steep  slopes  as  a  result  of  gravitational  action 

CALCAREOUS  -  Soil  containing  sufficient  calcium  carbonate  to  effervesce 
visibly  when  treated  with  cold  0 . IN  hydrochloric  acid 

EROSION  HAZARD  -  The  inherent  susceptibility  of  soil  to  erode  at  an 
accelerated  rate  when  not  adequately  protected  by  plant  cover  or 
used  without  management  practices  necessary  to  control  erosion 

HORIZON,  SOIL  -  A  layer  of  soil,  approximately  parallel  to  the  soil 
surface  with  distinct  characteristics  produced  by  soil-forming 
processes . 

LACUSTRINE  DEPOSIT  -  Material  deposited  in  lake  water  and  later  exposed 
either  by  lowering  of  the  water  level  or  by  elevation  of  the  level 

pH,  SOIL  -  Degree  of  acidity  (or  alkalinity)  of  a  soil 

PEDON  -  A  three-dimensional  soil  sampling  unit 

PERMEABILITY  -  The  ease  with  which  gases,  liquids,  or  plant  roots  penet- 
rate or  pass  through  a  bulk  mass  or  layer  of  soil 

RESIDUUM  -  Unconsolidated  and  partly  weathered  mineral  materials  accumu- 
lated by  disintegration  of  consolidated  rock  in  place 
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